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(57) A battery is f^bdcat^d on the basis of at ieast . 
one of th© following fpur pprrp^pta, he., lead terminals 
(S1j/S2j) passing through a package (1) not bwer tlian 
the upparmo^ suiface of an electroiyte o@ii (3a), 4ead 
terminal^ pre^(a6rtii|jg from a package In directions oppo- 



site to eacli other, a film pactoge wfth & cri^shec^ portion 
expandable for acqMrpMlatlna ^ afl^iiba^t^ 0f gm bar-. = 
rier $@aiani, fon kaeping th^ bQurr^^iisalsFatwaeiii c^m- 
ponentparta of apa£»kag^@ iseel^; thes^al Is ^^rdiy bro- 
ken so that the battery is durable and highly rcliabie. 
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[0^1] This invention rebates to a batteQ^ and, more ptarticiiiarl)(^ to a batt^rjf of the typ© having a package for apcotrv- 
modating an eieofr^lyte uftH: and a 
5 T^ere am various sorts of battery-powered etectrrc di^fcses such aa, tor example, portabte electric d^vfee^, 

el«cti1o cars^ rrfi^l^rc^ suc^ as unifrtemjptible ppwef:^^p|ijty.i^^ 

distrlbiited etedtrib-pbwer storage systems. Although these battery-powered eJectric de\ric^s/ systsrns r^pire different 
features of the batteries, high reliabfllly and durabtlfty are required for ali the batteries used In those sorts of battery- 
powered electric cf^vtoes/ sysfems> 

[00031 p^^emble eleoirfe devices am ^mn^ smaller and smaller, artd, accordingly, small J tghtweight batterfes are 
r^uired for me portable e^eotrio dievlee©: Laminate fifrn packages are prefemWe ifor the smatf li^Mw^fsht MOTf f oifs^ = 
and- sealing l^^:fis-^^^^^ are Jamlnatedi and are formed fn the famlnate film pabfccages, Eiectroli^fo. 

Cf^li^^ili'iiHigKjMfW p&;kages, and: are^:$^^fed therein by a'hteat $^Hrig to:tit;e;siai|ng layers, ^Th^::0; 

sealing Sayers are made of resin in pojyqtpfine series^ and the heat sealing pniy r^qulree^GO defrays oentlgrBde, 
f^ vvhich is nrtych lower than the temgera^^ i . i 

[00041 cme of the attractive feiiiiijilMlfe^ lajrt rrat^ifta paK^kages is low cost and {^.p^rad Tb^ '^m fpf the 
\mn\n^X^ film paokaged battery \% mookfewer toftei tbacost foiltee batteries yj^th# m0tat caiia" Wfe>ii« Jftetal loUs me 
shaped into the metal oans, lubHc^n|-(pi^ and the metal cane are oontamrnateti wlii* th^ Jfeibffe^tit 

oil. For this reason^ the metal cans are fo be o!ean^ ^er tbe process, and a large amount of eleaning sofution la.-- 
consumed. The cleaning is one of tfieteotors of the hr^h produc^on cost The iHt^riaant ott te not requlmdfo^ the laminate 
film pacj<aged batteries. This fs b^siM^e.Qf.the faotthatthe irtgh mofecular remija^Br^ iRoorppraiedlnthe laminate 
film. The high molecyfiar re^sln lay#r^^ -if^ijjfii^^t^^ duriniipi the deep draWihg and puncii^ha wfthout the Itrbrks^t 

oil, and, accordingly, Xhe cleaning^ te^noi^r^ute^ lamlii^fllm packaged ti^^leFtoiv^Ai^^ 
production cost is said oomiirflcatdidliairjd^ Yet an&lher factor of thehigh produotron cost is Idw prodt^^n 

^ yield. TheefectrolytecelUstobesealedlntbemetalcan. How|ven it Is noteasytosealtheelectrQiytecell In the metal 
can by irsing a welding tmporfect welding reauEts fn defective product, afid i$ causative of the low production yield. 
On the other hand, the famfnale fitrri ^^dkSged battet^fes i?^ fabribafed through ^ri in-line prooes^' tri^ f^mfnate filrn " 
is unwound from a roll, and Is shaped into cups throj;^ a deep drawing. Electrolyje oelis are pi*t intp the .p|jpf v^thout, . 
the- c^anilia;^^fiijTi^«J^-#tl#3:^l^ the faiS^tori^|i^i^^^y ^^^N^ 

30 is erthai^d:^^eibfsaRlht^^ cost is reduced; Thus, the laminate film packaged batteries 

are economl^ml^^t^^^r -tf^ai^ 

1000®! The lamihatefrim packages are expected to be durable and highly f^eBam^ laminate Hlin packages are ' 
to prev^ht: th^ ^Ii^6p0 ci^g f and to prohibit the eliofctmivte f 
' aqueous efectrolyte is used in the electrolyte celfSr the laminate film packages am hermeticaHy to seal the electrolyte 
as c^ls inside thereof, because the non-aqueous electrolyte is liable to be deteriorated due to the outside air Several 
sorts of the Innate film packaged batteries have the electfojyte cells sealed Jn the laminate film packages in vatiluum. 
if the seai Is bml<^f5»itH^ elekkroiyte is exposed to the outsld^ irh Thus, thiei^ durability and high reliability are ^ecfuired 
forth© laminate film packaged batteries. 

[0006] Although the prior art laminate film package; discipsed In aapan^^i?^.... Patent Appljt^aatihi .ilaidKjp 
^ 2ooo^a60€i ineigdi^^se^lirtg 

as good barriers against gas. Even thflugh;the electrolyte i^eff fe healed in thel^f^^te film package as taught by the 
J^anese Patenjt Apfsficatibn laid-opei>^::jp|pytsidie^^ sealing lay- 

ers, and the eledrodes are liabie to be separated from oiieiriothen This resulte in reduction ir^ eJectrdrnotive force. 
[0007] The sealing layers of ttie prior art laminate film packages are made of synthetic resin In polyolefine series 
^ such as polyethylene, polypropylene and modified resin thereof. The reasons why the synthetic resin In the polyolefine 
series is used for the laminate film packages are that the syfithetic resin in the polyolefine series serves as a barrier 
against gas and well withstands the non-aqueous electrolyte. However, the polyolefine resin is fused at or lower than 
200 degrees In centigrade. In case where the laminate flim pacltaged batteries are exposed to high temperature am- 
bience higher than 200 degrees in centigrade, the seal is broken. Thus, the polyolefine sealing layers are Improper 
from the viewpoint of the reliability. 

[0008] As described hereinbefore, a typkial example of the laminate fHm packaged battery comprises a laminate fiim 
package, a groups of electrodes or an efectrolyte cell endosed In the laminate film package and a pair of lead terminals 
connected to the electrofyt© cell and projecting from the laminate film package to the outside thereof. The laminate 
film package is formed from sheets of iamlnate film, which Includes metal layers and heat fusible synthetic resfn layers , 
and the sheets of laminate film are partially spaced from one another so as to define an inner space. The electrolyte 
celf is provided In the inner space, and the lead tenninals project from the sheets of laminate film . The sheets of laminate 
film are fusion bonded to each other, and the electrolyte ceil Is sealed in the laminate flim package. For this reason, 
the laminate film packaged batteries are flat. 
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IWm} A prior art laminate film packaged ban^ry Is djsctosed m Japanese Patent Appiicatian 3ald-open No. h^l- = = 

Th^priQr aft raminate flfm p^cka^o batter/ haa a (iarrTlinate film package forrnedfrctfnsfr^els^xifth^ larfifnate 
fifm, and flat The faminata film package has a mpmable pcmon, i.e., the^heiBts of iaminatfe #tfe=:af# riot stmn^l^ 
fc^ofilsded at the separable portion, Althougti.rj^dy gm :n;at§^r»emtGd msidoitteiJapr^ate flJm paokaget Irr^a far ■■ 
electrolyte cell generate^ elqctr<P pow^r on noimal <5|jwajint ODiKiititms* It Is URayqldgble that tt^e eifeOtr-oiyls ceU 1^ p\n 
urtfilerabnorfrtai operaHngf oondftk>n^ such 0.n ^KtremieljrSfSh temperatum arrriaf^iwj orr applfeation irregitfar ti^h 
vai^ge. In thes^ <;^r<?Mm©mnceSf ga^ generated in theefeatrolyt^ cell Evert though the gm g^nerat^dm tte etedrefj^e 
celf i§ a nttl0, the::gast:js. sealed In itlje lammate film packjage. T^e electrolyte pell.may rep^^tisdly,^hte^r:.tlt0 abrvorrriaf 
an^bience. The ^as rs accumulated in$jde the laminate film package, and the gas pressure ii^ gfa^Hiailjf^inoreas^, In 
thte f totlort, J;h^ ^lieet^ <^ faminate? liim ^re separated, al^ separatjle pEfrtkm^ andtJie gpe ^seap^ thjrixiigh tH© 

2000-133210. The prior art faminate film package disclosed therein includes a sheet of laminate fifm containing ala- • 
minunfi f oife, a.nd the sheet of laminate film is f orrtied with, a r^angiuJar paraUelepiped recess. The j^ctsingciiar pafial^ 
leieptped r^p^^i is formed through a deep drawing. The ^i^trdfyires.o^il \^ ^mufy m^m^ itt XHt mctEtiguter parallel- 
epf{p;ed rece&$^ that olearanoe tvy ^en tft^ tamirtst^ anc^ th^ ^f^^l^ minmAzett^ pt\m' m ' 

larr^tum (HMth p^^Hi^^^ battery jdtsc^aect m th^ Japah^d^ i^nt ^p|loat»oh: lahi^e^ ^ fie^fiMm i^ferrecf tx> 

[OOtlJ pHor ait lam^nai:©: film pa.ckaged fe^tjery is disclosed in Japanese Patent AppJicatiow laid-opon = 

No , hei-1 1 TJieunit ceil (s enclosed in ^e laminate fUm package, and the mr ie evacuated from th^ inner space 
after the enclosure. The laminate film package is pressed to the outer surf^es of the wl|j£Jea. Thu^, t^^^ uftit oelf is . 
hemnetically sealed in the laminatefiim package. Tt^epdorart Jamin^teflimpafi^fe^^ifedjbatt^ = 
Pat^t AppBP^iOfi^teld^^Qf^n m jiieretabesJow ^afeirredtO:^® !1h^d:pripf art", . . = 
pJfi^iai StflC aitifiher prier art ramijie^,ii!i^::|^Sj^^ 

No. 2000-1 00404. The unit ceN is sealed in a laminm^^fflm patJ^kag^ by a fusion bonding, and the laminate film package, 
in which the uftjt cell ha^ been ah'eacfy seated, received in s tottery case such that pressure exerted on the unit : 
cell. The prior art laminate film pacteigei^feaaefy dteclpspdlreths Japan6$:«i P^efeem Applicatioh laid-open is hereinbelow - 
refet^f^d to as %uM pribr art". , 

No. hei-6-1117?9. Jilgroup of electrodes: iW sandwiched 1^^ of jarr^irrate film, andthe shee^ of laminate 

film are fusion i^phf^e^^^ the peri{;^hefy, A space taises place between the: bonded pei"iphety::and the group::Of u : 

in the viapanese Patent Applfcation laid-open is herefnbelow referred to as "fifth prior 

P01 4] The prior art laminate film packages are broken down into two groups, Aith^cjgh spaces are deflrieirf i^i afl:1tiSf : 

one''#|he 0: VmpmiM^^^ second group. Both of 

the sheets of . laminate film 6a/6a* .are.defomi6d such that the deformed portions 2a/ 2a* define the sub*spaces as ■ = 
shown in figur^ .1 A^A-Ppsltive lead terminal 5^ and a negative lead temilnal 62:.pro|ect from the laminate film package - 
6a/ 9a\ In c^^ vvbere the electrolyte pel|,ls simply sandwiches) betvyeen the sheets :0f laminate flimy the lamiirate film - ■ = 
pack&^;|(^;::aL^ grf^ijp.: A>:larnlnate tm packag^,^:,ifef^ llte^iaifeeit^ T^ii^li^aFcrty^ 

t^rgugt>>n. pp^p m4 p^%.^r^n!^.\B.Q\9^^ bj^ fusing the perlpiheralportiQii: .^deflr^t^^ :j^?sppjlng< 
sort|dfJamip^^^^ 

batteries of the iype liavifig the laminate fflm packages of the first group are reyersible* Thelamih ate lite packa^ 

the first group are lierelnbelow referred to as 'Reversible? l^rninate film package''. 

[001S) On the othf^ hand, the Jammate film packaged bat^ 

second group aine tion-reyersibj^ in figure IB. Only one of the shee^ 

that the deformed portion defines the spiaco, an4 the other shee^ ec Is fte. The -positive Seed ten^ 

neg^tiy^ ttrmJlja^ 

group are refen'eci to eus "non^reverslble laminate filrn package". The first to fifth prior art laminate film packages are 
broken down into the revefsibJe laminate film package and the non-reversibie laminate fHm 

[0016] As described hereinbefore, the laminated film packages are expected to be durable and highly reliable. Since 
the electrolyte cells are sealed in the laminate film packages, the positive lead terminaJ 51 and negative lead terminal 
52 are to pass through the sealed portion of the laminate film packages. The part of sealed portion through whkfh the 
lead tomrifnais 61/ 52 pass is herelnbelow referred to as "transit portion". The transit portion Is a weak spot of the 
laminate film packages. The transit portion tends to be deteriorated. When the transit portion is deteriorated, the elec- 
trolyte Is leaked through the transit portion, and the ambience is contaminated with the leaked electrolyte. When the 
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electrolyte i$ spreac* onto ^ circuit board, mallunctiorv is liable to take place \t\ tfeie elecrtric circuit TOu^, the pri(jjr art 
are.lesg dumbJe and not r^liafcrle, 

prm^m if^vefttom fuittier an^lyaf^cJti^ tmjJUte^ in the prior art famfttate mm packaged batteries 0f tf*^1yp^ Nvrng tho 
reversible lamif^at^ film packages, ^ncf found that tfte ft^nsit portior>s had fa&an deteriorated on the cDndltlon that th« 
deformed portions: 2b had been upwardly directed much more than ^o$^ u^ed on the condition that the deformed 
portions 2b had been downwardly directed. The prtor art fannlnate flfm packaged batte^t^^ had been equipped 
mmos^ bodies as cers, metdrayd^ b^y<?le^ or ln$fcl^i}ed to st$^tl<^nefy sy®t^me=^ucfh 

. :: ^C^HI^ 

r^^n®dlittr«^^as^bw^^ " ^ 

[061.8] TJiB: electrolyte existed in the vicinity of the lead Idrmin^ls wefi ^s^getiveen the electrodes ih the prloraff:'^ 
laminate flln^ packaged batteries. This meant that the bcrtjnd^f jes A between the tead terminals and the ehe^t^ 
lamifiate film :tii::th^.:tmnslt portion© fit ift^dfeeen always; eicipbsed to the eJebtr^e g (see figures M and gB). rn oas^" 

had.elve*^:rl8©^t!0 ttJ^^tteterttpi^Dii :<^.tii@i.trah8fit port^tro fIC em& m^mifi^^emm^ nht pacfeiged batteries Nad ' 
been applied with extremery high voltage out of the normaf range, the solvent of the electrolyte had been electrolysed 
so that gas had b&en generated Inside the laminate flfm p^k;^^. The had be^rt generated underthe cohditiort$ 
that the batteries had been charged with Extremely ftigfi v@^^ 

preasLire had been exerted to ttie^^c^^ in the vfepnliy of the transit portiof^s 6t, and the sheets of laminate film 
had been liable to be separated from the r^ad teMlnaf^ to tlie preesiin^ed ela6tfotyte. Th^i the lit0rad[^t$ of the 

fOOtSl i ■ In Cia^^ of :the;:noni*rev^rBible femfnate ff^ paol<a^eS; th$ defomied pdrtfe^ have been iipvi^rdly diredtfed 
in the uaage. In instanee, the gas had been accumulated fn the space, and ttie electrolyte had been gathered fn 
the vicinity of the tmn«ft portions 61 , The ingredients df tli&=ef^roiyte h^df aiWdy# ^tttsKJked the boundaries, and the 
pressurized electrolyte had pnonvoted «i© separation. 

.EdQa!lI::::::vTh?e pni6®ffti^t]rt^^ mlfehSilim the 'liiibfi^'ilf :^ 

laml|Ji^ei?lm p^ka^d batteiles. Is desirable nottb geti^f^M the gas iHsid^ th& tehi^nateflfm HoweWr, ' 

a temporarf oontrol:::er.rof In the battery: control cirsliit and larg^ arhouht of maW^htai^ ^^^i^r^^ 
InsufiRcient coollngcapafaliity may be ricit predfctable. fot ma mmon, it h^c^Ma?)/- to de^ lamini|t4 flfi^^^ p^^ 
batteries on the condition that the gas will be unavoldabiy generated In^tde the laminate film p^okagSs'. The fnterhaily " 
gen^i^t^d i:e^W8©s 1 Ne Eh^at® of iamlnate mm to be eeparaied fKom the lead tejtnlnafs , and pennitfi the efeotrolyte 
to Jegd<^:::lt:s:'fange^ai!tto«j=nt=©f:iete^ 

is not eontanilitsted with theieak^d efj&eirolyte, me elecstrorsrte cell Isi escpoeeeJte- afh &nd rbs^ tfl^^ ^^ti^iimdm^ 
force^ Th# first 10 fifth prior art lamtnate film pack^ed bMteHes are inv^ 

[0021} Tlie:fir^:pr^r aft lamina film pack^ddb^ery has the s^parabl^^portlSni Wh^n the lrttfem§:prt#sUte^H^ ' 
the separabte portron isfirsilybrolcen, and serves as a safety valve against the ^jcplo^lon. isievertft^ldss/thealr, which • 
entersi She iriaer space through th^ opemngi 9ive %uthanael&' i^irte^ 
case:Wh©*^:the=*w>i^a<|ueo(ii ^lectrols^ Js^«mpibyeflailh-^t^ fwlbriftirt'-iri^^ 

seriotisljr damagj^ tfi^ electriolyte celliiaridGatis^ tft© r«>h^aque6us eleotrofyfe to die within a shortttnfie, Theremr^; 
the separabre portloii employed In the first^^^^^ 
reliability of th© laminate film^ packaged bMer^ 

[0022] The second prior art laminate film packaged batteiy does not have any safety valve. The " 
laminate film packaged battery has been pr0po&e6 for the jpurpose of enhancement fh Vbliimetric ^blihcy; The larri- 
inatefHm paid<a#e lsllghtlyh«ld in contact wlt*^ the electrolyte oelP, aind the laming fffeii pebfeap^ in Vofum^ 

as the electfotytecelL However; the tamlnate film package Is le^e resistive against the internally generated gas. Figure 
3 shQws the second prior art iartifnatefilm packaged battery. An electroiyte cell 9a Is sealed in the laminate f ilm package 
9b, and terminal electrodes 51/52 project throiigh the trans ft portions 61a. When g^ is internally generated, the 
laminate film package bulges out as shown In figure 3B. The aluminum fblls of the laminate fllfTi are tes^ elastlcally 
defonned, and make the internal pressure rise. The hrgh-pressure internal gaa exerts force F to the laminate film 
package 9b, and causes It to be separated from the lead temilnals 51/ 52. Thus, the second prior art laminate -Rim 
package does not have any countermeasure against the internally generated gas, and is neither durable nor reffable. 
[00231 The third prior art laminate f »m packaged battery has the electrolyte cell sealed in the laminate film package 
in vacuum. However, the laminate film package does not have any countermeasure against the internally generated 
gas. The gas is unavoidably generated inside the laminate film package, and makes the laminate firm package sepa* 
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rated from the ei^trolyt© oelL Then, the faminate film package Mqm out m similar to the laminate ftim package of 
the second prior art lamlrtiitfe im pa^ckaflsd b^tt^ry. Thus, the tfiird prior m \m\nm^ film paekage is n^fth^r mr^bh 

[a€^4} The laminate film p^^kag^ tlhes f^uith pripr tantlr?^ fjfm psckap^ct ^^t^f^ i® pr^$a0.rf to iHe el wolyt^ 
5 cell by virtue of the Isattery case, Hpw^\fer, It Impossible p^feoiy to mmM the f^mtnam ISm pie^agei«*.datteify v^h 
th0 battery ca^e. The internally generated gas causes tti© Jstmin6ij]& film p^^ig^t* few^ GUt agaihsilf th^ j^e^ti^lim 
tt>G battery case, and the gas pressure is conceotrated to wesk $pot$. Them hot ^ny d&unterme^^ui^e agaslnst the 
gas pressure. The Internaily generated gas makes the laminate film package separated from the leaditermlnals. ThuSi == 
the fourth prior art laminate film paci<aged battery is neither durable nor reliable, 
^0 [OOaSJ The fifth prior art [aminate fiim packaged battery ha6 the electrolyte ceil sandwiched betw^n tti0 sheafs of 
laminate firm, The sheets of famlnatefilm are not formed wi^ any space befoi^ theseafing. How^ever, the faminafe© tUm 
paek^g^dtoe^riot haveanypQgntermeasurea9a^nstth^lll^W Whenthefg^$l*.ffli^^n4l8rg^«^ftt0^l(r \ 

thtl^mjnar^flifnpaokajg^ 1^ taten by surprise &mcK mUm^i^mmmim package is separated ft^oittttefeocf ti^lr^ls; 
Thus, the fifth prior art laminate film package is neither durable nor reliable. 

[OQ20I The laminate film paoKased ^^ttery may form a part of a power supply unit to be installed in the mobile bodies 
or st^tlo^n^nf eleotric powef supply ^yst^ms, \n t^e pQwer $tjpp!y yn^lt* plural Jaminaie fiim packaged batieries are cor*^ 
neeted to one another. The batterres of tiie power supp^ mil ar^'trferelfife^fiiw referred to ^ "unit oelfs". The flat unit 
celiac are employed In pertain povji^r supply ^nit®, and are ste«?«f0<l With Otte^anotfe^. Ttre temfnat^ film p^kaged tm 
tm\p^ ^ p>l'ef^if<^f^f or th0 f fat unit However, each of the laminate film packaged batteries except uppermost 

a> ono ie sartdwiohed between tiie lowerjamtnate film packaged battery and the upper laminate fiim package. The lower 
lanntnate film package and upper laminate film package restrict each laminate film packaged battery. In this situation, 
If the gas is internally generated, the faminate film package can not bulge out, and the internal gas pressure is rapidly 
Inoreasied. The high pressure gas exerts the force on the transit portions, mxd causes the i^minate fflm package to be 
separate?! frprnth^i^adt^rfrtneOs;, lfth©^aJisbr9Kwatj^©trwsttp«miom>.thetin^^ 

ss force, and the power suppty unit can not exhibit the designed power generation capabtli^< 

[0027} When the fiat unit ceils of the type having the non-reversibfe lamtnate film package are stacked, the man u- 
fac^rer pairs every two fiat unit ceirs, ^nd combiner the two flat unit cells in the back-to-back, and stackfe the flat unit 
eel! pairs. The fiat .unit: ceils combin6d:ln:the baok-tQ-back::aFe preferable^beQau^e the positive; ^ead terminate are;- 
direrctiy connected to th@ negative lead terminate. The pow^r los^ \^ minlmfe^d^ Flgi^res 4A af^d 4B show two sort^ of 

^ stadcddli«it unit <:et|]^iricof|39ral!&dmtit^^pi|or art 

[0020} The pHor art power supply unit shown In figure 4A includes flat unit cells SOa, SOb and SOo. The fiat ur^it cells 
60a/ 50b/ 60c are of the type having the non-reversible laminate film package, and the positive lead temiinals 5ta/ 
51b/ 51 G and the negative lead lemilnais: 62a/ 52b/ 52c project In the directions opposite to one ar^other.: The flat unit 
cells 50a and 50c have the respective defomned pontons directed upwardJy. The fl^ unit celt BOb is inveited, and the 

SS Inverted ffat unit cell SOb is inserted between the non-inverted flat unit cells SOa and SOe. if the Inverted ffi^:6tnit G#ll> : = 
SOb lums at 1 80 degrees, all the flat unit oells> ^OaH @0b/ SOc hav^ the re^ec^er posHiv^ i^ad teimlnal& &i&/&ib/ 51 & 
on the left side of the non-reversibte laminate film packages, and /all the negative ieact terminals S2a/ 52b/ €^ project 
from the right side of the nor -reversible faminate film packages. 

{OOj^ ^l^e p;!i[{^^^^ p![^p supply MRfl^^!^^ unlt:ce«S:;iipe^ 5€i and SOh.:;All; the fiat unit 

40 cell$ $0e/ sot/ SOii are Inverted, ^nd are stacked. Although:the:fl^t unit cells SOe and €0h have respectiw posttlve lead 
terminals 51 e/ 61 h projecting from the right side of the non -reversible laminate fllm pack^ges arrd respaotiv® r^ative 

and negative lead temninals 51 f/ 52f are oppositely arranged on the non-reversible tamlnale film package of iltre iie* 
malnin^j f tat untt^ lead; feeTOlnal 511 pr<2j^^ 

4S package, and the negative lead terminal 62f projects from the right side^ 

[0030} Although the power supply unit slip.wn in figure 4A is fabricated from only ore sort of flat unit cells 5G^ 50^/ 
50c, two sorts of flat unit cells BOe/ 50h and 60f are required for the power supply umt shown in figyre 4B. All the fiat 
unit ceils 60a/ 60b/fqp are fabricated thipugh and am ecohortitoaK Wowever^ the n^^ 

Inverted flat unjt c€^is,^a/ 6pc are incoipi>(;ated In the stack, ^nd are less m^is^jve agams* the itttemal^^^ 

so gas. On the other hand, the inverted flat unit cells 50e/ SOf/ 50h are stacked In the power s«ppty;;unlt;^0wr» iRillgUr^: 
4B, arjd are fairly resistiye against the internally generated gas , because the eiectrolyte is gathered in the bottoms of 
the deformed portions. However, two ma.nufacturtng lines are required for the two sorts of flat unit cells 50e/50f/50h. 
Otherwise, the two sorts of flat unit ceils 50©/ 50h and 50f are alternately fabricated through a batch pmcess. The batch 
process is causative of a low productivity, and is expensive. Moreover, the two sorts of flat unit cells S0e/50h and SOf 

S5 are to be alternately stacked. If the flat unit cells 50e/ 50f/ 50h are stacked Ir hnptioper order, the power supply unit 
can not exhibit ^e target capability. 

[0031] It is therefore an important object of the present invention to provide a battery, whteh has a laminate film 
package well durable and highly reliable. 
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[0032} It is a\$Q an Impottam o^^t pf the present tctventfQR to provide a process for fabricating the battej^, 
{0033} In accordance; with one aspect: of; the present ii^jvention, there is provided s batte^V keeping an attitude thereof 
stationary with respect to an up-and-down direction, and the Pattery comprise© a package including a first GompGnerit 
part foTO^d wttfi aoup downwefcUy dfre<^ed s^nd a s©con<* componafii: part pfac^cf m and bonded td th^ ll^sr compdrtent 
5 part for closing tlie oup, m eiectm^ tm receive \n t*?^ sap and hernnetioaily seated fn the p^aokage and f^ad terminals 
h^lng reapeptlve Inn^r portions ^^l^frjcaliy connected to the electrofyte ceti, m&pecfiv^ m^r portiohs proffeof iig trdm 
th€^:packag^:aRd::F^$pective intarmediateportions passing ttifrough the boundary betw^n the first cdmpdnant part and 
the second component part and on a level with or higlier thm the tipper etirfaoe of the electrofyte <^tl 
[0034] In accordance with another aspect of ttte preeent rnvantion, them ie provided a battery <c®eplng an attitude 
10 thereof sitatiojnary m\h respect to an up^nd-dowrt dfr^orr^n, artd th^ Emttery^ oomprl^e$ a package (liioiudlFig ^ firU 
component part t^^rmed with a cup downwardly directed and a seoc^rtd oompdne4it part pf^erf m and t^ond^rf m tte 
trr^t ^dmponem part m c^&mQ the cup, an eleotroiyt^ ceH received in $ad cup and Ji^rmeticaHy leafed in the package 
and lead tenrrmals mvlng respective inr?er portions erectrlcally connected to the 6!ectroryt© celf and respeotive outer 
portions projecting from the package in respective dlrectior^s opposite to each other. 

15 [0(^§} m accordance with yet another aspect of the present Indention, ther'^ le provided a film packaged battery 
comprisfng a fiim paolcage nrjade ic^artexpandaW© materiaUnd having s csiflj portion defTnin^ a ^pm& and a def^ftnablis 
portion e)cpandabl^ in certain direction, an efectrolj^ celf havfng erex^trode^ i^minaf^d fn another dfrection dtrt^erenf 
from th^ oertaJn direction, received in the space and -sealed tn the film pact^ge^ and temiinate having respootfve Inner 
portions eledrkjafiy connedted to the eleotrotyte cell and respective OMteSr psr^om |!m?|^R5l t?^ tft^ of the 

30 package. , 

[QC^dl in accordanc^e wi^ stiii another aspect of the present Invention^ there i@ provided a proce^ for fabricating a 
battery comprising the step^ of fomning a recese In a fiim fomning part of a package, the r&cmsi tfeingf wider in bottom 
area thm m electrotyteoell having plural prates, receiving an electrofyte cell having lead tenninal$ projecting from the 
plural pMe® in the ms^s, and seeding the eiectrotyte mi in the package in v^iiurh in euoh a manr^erllt^ iea^t 

25 temnlnals project to the outside of th<^ package. 

[0037] In accordance with yet another aspect of the presdnt invention, there Is provided a non-aqueous electrolyte 
battery comprising an electrolyte cell, a package having a bonded portion and sealing the electroFyte cell therein, and 
a sealant provided tn the bonded portion and containing aromatic polyester resin and gas barrier resfn. 
{00361 In acoofdancei with stIN another aspect of the pmsenr Inventibn, th^m IS provided a non^^iueous electrolyte 

30 battery comprieing an etet^rolyteceW and a package inciiadfntBfTraf metaireeofttperiafrtpft atis&ast one surface 

coated with B.t^m fayieraatjd foltrtedwilh a recess for receiving the eiectroiyte cell, a second metallfc component part 
having a itietatflo swffdce and a layer of seafant inserted between the first metallic component part and the second^ 
metaifio compt>nent:paft for^ealin^ the:eiootrolyto coll in the paokage, and the second metaHic component part ha^ a 
peripheral portion folded bacl« in such a manner as to be held tn contact with a peripheral portion of the first metallic 

as component part," — 

C003^> iTli^featur&^anc* 

description tai^iilrv eoti|iyHistlorr;witfrthe=^ v^^^-<m 

Figs .1 A; and 1 B are schematic perspective Vfews showing the prior art lamEinate film packaged beitt^iy of the ty|ii^' ■ =^ 
having th^ reversible laminate film package and the prior art laminate f Mm paickaged battery of the typ^ having tlie" ' 
non^reiverslbls-ilamlrtatefltepackage," • 
P^fe;2A5and2B:affi?dcbejT^ 

batteries, ■ -. 

Fi^s^ :3A and 3Ban& sche^atiecross sectional viewis siiowirtg the seieond prror art larhinate f nirri jpi&ska^ed batt^ 
before and after the generation of internal gas, 

Frgs. 4A and 4Biare schematic cross sectional vievvs showi rig the^tructure of the ^t^kdd f^^ 
In the prior ait power supply unplts, 
Fig. 6 is across sectloiial view showing th®struetur© of a 

Ftg. 6 is a schematic perspective view showing a stfet:^ df uhit cigNs Irk^rpbf^^ed in a pdWbr s£|»piy urftf 
to the' present invention, ■■ ■ ■ ■ ■ ■ 

Fig. 7 is a cross sectional view taken along line A-A' of figiire S/ahdshowing the structure of this stacked unH 
Rg. 8 Is a cross sectional view showing the stack of unit ceils partially buiged out due to Internally generated gas, 
Fig. 9 Is a schematic cross sectional view showing the structure of a film packaged battery according to the present 
invention, 

Fig. to Is a plane view showing the film packaged battery, 

Fig. 11 A is a schematic cross sectional view showing an electrolyte cell received in a lower component part in a 
step of a fabrication process for the film packaged battery, 

Fig. 1 1 B is a plane view showing the electrolyte cell received in the lower component part, 
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: Fig, 11 Cis acrps$sectiorratvf0W5fiwingth^electrofyt0:GeH IntJiepackag^irtartoth^rstepoftNefabrfGattort 
process, 

Figs. 12A ^ncj 12B 3phen?^tfQ 3^i?tton@l vfew^ showing another pmtseas for fabiicatln§ a fflm packaged 
b^tteijp ^c^r^Sng to the pn^^ot iovQFitlpn, 

Rg. 1 a is a fiohematic cross secttof^ vlattf showing aittodifloaft©n of ^ lower <^oflri[p0henft p^rf of film package, 
Prg. 14 la a plane vtew showing the structure of another film packaged battery aocordkig to the pm^mt imwfim; 
Fig. 1 5 te a penspectfve bottom view showing a lower comporrent pan b^fora g^affn^ m vacuum; 
Fig. 1 6 Is a perspective bottom vtew showing the lower componant part aft^r th^ scaling step, 
F)g. 1 ? Is a plane view showffif ^ mo<*lfi^jatlon of the mm paoka^fod bm^r^, 

Fig, p^r^pecliv^.battoni.vi^W showing th^ atructiir^^ Pf a |tpn-aqymii5i ^l^rolyte b^tt^^y ao^^rdfitg t0ih0 

present lyvvf mfon, 

Ffg. 1 9 is a cross $eotlof>al vtew tak^n along lltje A-A* of figure 1 a and showing th© strLictur^ ^ j^-g^ia^ous 
eiectroiyte battery according to the present inventiorj, 

Fig. 20 Is a cross sectional wew takon along tine B-B' of figure 10 and showing tho $tra©tufi© of thes^ nor^-aqueous 
etectrolyt© battery according to the present inv-ention, 

Fig. 21 is a ordss s^tlonal vl^w taken &Jm§ lii^^ 0*0*: am showing the structure of the nw^a<|tijeous e(@o!rolyte 
,batlii^ry iSS^oridiing^toth^pfasem . . - 

Ftg. 2^ is a cn3»ss sectional view showing ths structure <rf a aealant, 

Ffg. 23 is a cross seotfonai view showfng the struoture of a modlf ioation of the non^aquisous alf^trolyt^s batteiy='^ 
^cording to the present Invom^on, 

Fig. 34 is a oross ^^qtlon^f view showing th& struotur© of another nrtodiffealionf of the non-aqueous el^otrdiyte 
batleiy according to the present Inventtort, ^ ■ ■ 

Fig, 26 Is Gro^$ s^ctlon^f view sMwIng lh0 :Str*i??&ji*i^ oli jr^ amyth^r fnodltSsattdn of the non-aqueous electr^>lyte = 
battery according to the present (nventlon> 

Rg. 26 js a oross sectional view showing the struchJm of a modification of the batery according to th^ present 
invenilon, 

Figure 27 is a cross sectional view showing the structure of another modification of the batteiy according to the 
present Inventfon, 

Figure g8 is ap)@rspec|lve vievv,showlifig the structure of a seccind eixainple.c|f. the battery according to IB^ 

mv^tteris, mA,.::.- .. 

Figure Is ^.:fi^shen?i^ttic ore^^ 



t0040J A battery according to the present invention conprises an electrofyto ceil, a package and lead terminals. Tho 
electrolyte ceil includes plural electrodes ^pd electrolyte. Two <?omp«nent pam are assembled mtOi the package. On© 
of the component parts is partially deformed- so as to form a feqess. end the electrolyte oelf is received ir^ tie recess. 
The partially deformed component part serves as a lowerpart of the paokSEgeyi^elithe^itheriCt^nfi^ 
upperpartof thepacjcage. The two Qomponent parts s(n^boncled:to on^ another elongthaperiph^ry^ and the ^lecftoty^^ ■ 
cell iS sealed in the package. The lead terminals are connected at inner ends thereof to the electrolyte cell, and the 
outer end portions pass through transit portions of the bonded periphery of the package, 

[0041] The battery is generally fiat, and Is InstaHed in a device or system in such a manner that the electrodes are 
held horizontal. The lead terminals are equal in height fromihebottofn of the package to or higherthan the uppermost 
electrode of the electrolyte celL This feature is preferable from the viewpoint of the=€0iMiKtetmte^$ure=:aiaffi^ 
of the electrolyte, because Internafiy generated gas purge^^ electrolyte from the bonded periphery, fn detail, ev^" 
if the gas is internally generated from the electrolyte under the abrtOmnai operating conditions, the gas Is gathered == 
under the inner surface of the upper component part of the package, and pushes out the elec^lyte. Thus, the Internally 
generated gas keeps the transit portions free from the attack of the eJectrolyte, and the componertt parts are less 
separated from the lead tenninals. For this reason, the battery according to the present invention ie.durable and highly 
reliable. The battery described hereinbefore embodies the first concept of the present invention. 
[0042] A unit ceil pr unit battery according to the present iitvention also csompnses a package* en eJe^ 
positive le^d terminal and a negative Jead tei^lnaf . The eleetpOflyte eell; ijRcludes;plufal;electFod • 
component parts are assembled into the package. One of the cornponent parts Is partially defonned so as to form a 
recesSp and the electrolyte ceJI is received In the recess. The partially deformed component part serves as a lower part 
of the package, and the other component part forms an upper part of the package. The two component parts are 
bonded to one another along the peripheiy, and the electrolyte cell Is sealed in the package. The lead tenDinals are 
connected at Inner ends thereof to the electrolyte ceil^ and the outer end portions pass through transit portions of the 
bonded periphery of the package. 

[0043] One of the transit portions fonns an end fine forming a part of the bonded periphery, and the other transit 
portion fomis another end line forming another part of the bonded periphery. The end lines are opposite to each other 
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BO;p^Uhf^:pQ^\Xm:.)^p,i^ t0rnriinala?i?|::tl;i^: negative lead tiemninBl pnosj^ct irj idliractrons: opposite Tii4 unit 

cell is available for a power supp^ urrit, Ptural unit cells turn at 180 depreeSi ^nd are alternat^c^^with; plura^^.o 
unit ©ells. Th^ po^H;lve tead terminais of tite Ron-turn unit cefls are on lh@ sarne sid® as the negative fead terminals of 
ih4 trftiteig|.ls afi^iBy turtied ^ tab^-degr©©s, and the n0gatfr0 Jtajcf terrnlnSti^iSiS^^^ 

sam©.#ici« m »t© posttive lead tecmlnafe of the um cm. smm^ tutm^ at tao degree©, The^ tiM iM\$ sr© ^m\^ 
&l^fi<^IJy tQcintt&c^ ifr serie® to onr^ arttsither. 

J0i()44i The unft cetei accoriiffig U ^B^pmmm invem lo^ are actVafitag&oys: war unit cmM 6t the typ^ Mvi ng^ p^ 
and negative lead tofit^o^te |;>r^ji^^J|lfi5:ln.paraJ|el from an ^rsd lln& of the package, WH^n a marrUfacturar d^^s^n© a 
pov^er supply unit wijCi a statsk of tirtii ^©Itei manufaDturerjis to prepare two sorts of thfe unit of th^ type havfti§ 
t^rmirrafs: projecstlt^ ^dm; m.m\^ Mm. Tt^e Urtitc#«s <^oii0=^pn are Inv^fte&d, arid th^ pdstSv^n^gatto fead 
termtnats of th^ irivertad gnrt calte qotmm^d to tte ftegative/^ load terminate erf th^ m>n-lftv#r^ Mr^tt qells. 

on ttie *«>|*tR^iy, ^.Siy -i^rt^ jfefii^t ^^f i![AfeiJe^^lii& reqaM^dtor tfte powsr mf^\y un^. and tH^ prodiij^tfbn of the pow^jr 

blage inta th^ ;$t9c3k. The transit pdition^; are free from: the attack of tN^^l^ifej^ri^ljrte. Thus, the ppMr su im^ Is 
durable and highly reliable. Furtharmore^ the positive/ negative lead temr*ihaiisj;:t>tth&fioWurr>^^^^^ 

Thb r^tijlta ih rec^iitlbin In re^fsitanbb at the connections. The unit battery or untt=odK#mfe0di«sm:S3&i^^ ^fOJlO^jar 6f 
th^ pis^s4ntlhyantton. 

[d04j5| Yet anatherbattery according to the pn^sesnt ;nventiofi Is of a fjfm packaged t^d, andcompriisea an electrolyte 
ceif, a film package and lead temiinaJs. Th^ ^lectrdi^tb celt includes plural e|ectnsdj^-^= and ef^ctrdiSiS^;' 'the^ electrdlyle 
coll I© sealed in the film package, and the (ead termirtals are connected at ihni^r eriicfe Iher^bf to the electrolyte cell , 
and the outer end portions of the lead terminals project from the fifm packag^Wh^ fftm paoka^© h^ be^n deformed 
In aicertain direction dffferemfrQmth&-dlreic4ion m whfeltthef eleotmd&s^ aii^::siief<:M When the inn^r pressure is In- 
creai^d due to thie Iriternaily generated gas, the. gas exerts the inoreosodl^tepe^sure to the:dSfSrtrh^d portidri df 

to the Inltjalcohtour, the Ir^ner pressure is reduced. M a result, the transit portions, through which the leadterMhate 
project outwardly, are fess separated from the lead terminals. Thus, the ti&n piackaged battery according to the present 
invsFitfon is durable and highfy reliable. 

Irrto ^ unit cm pair, the frihn piackage ot the lower unit cell has a lower film component part f omned wttft ii recess ^Htd 
an upper1^|mi;«t0ii^neh|par^ f ilm^cdmpoh^ht^al^hg^ i^d^ttiea!^r^f##if fe^Si^ 

fnthe reo«»Bs/ln this inMance, the upper fflm component part rs partraHy deformed around the transit portions. When 
the pspi^ssureiififrsfsr^aisedit 

part is recovered M: the initial contoun Sfnce £h© d&formed portion ia i^ the: vle^lrtity^ of th# transit poilibh&i th© gas U '' 
9ath0i^d:aroyhd;tt*a:1i*!attste 

and lead teniimefsi^he electrolyte ceft^i^^ plumi eieeti^des atid horr^acjued^^ la ' 

sealed in the package by using a seaiant The lead *^ina^ tll^^fefctmiyt^ 
ceil, and the QiJterieRd poFtfonsGf the lead temiM through transit portions of the package. The sealant contair^ ■ " 
aromatic polyeisteri resfti an# iban^ier r^sirt against gas^ The 1^ by vii^y # examplei^^ u^ • 

surface:0f:t*»i^^paGte9ge:ar^d:hi^:^iiealir^i-.^^ 

[004t|: :iA;part::of:the:tenilr^ packap enhances t^^ 

prodiiotlvHy ; of the; fion^aqueou^ TN^ aR^atlc polye^tfer r^in withstands hjp t^hi)d^Mtur^ g^bl^ 

ence, and is easily formed Into a desired shape. Even though the non-aqueous^ eJeclrolyte battery is exposed to htgh = 
temperature ambience, the seaiant keeps the package Otosedj and does not permit the outside air to ^Hrrfer the Ihh^^ 
space defined in thepaokage. Thus, the^ non^aqueolm electrolyte battery aecdfdihg to the present IHv^miOril^ dtifa^ 
and highly reliable. 

[0049] Component parts of the package may be secured to one another with only the ^bovef- d^#1j^d sd|l^^^ 
OthenmSe, remaining portions of the componerit parts of the package may be secured to one ahbther\^ 
sort of sealant or other fastening means. If the package Is closed with only the sealant, the seaiaht enhances the- " 
rellabiKty of the package. 

[0050] A non-aqueous electrolyte battery according to the present Invention may have a package, and component 
parts of the package have respective perqjhertes, the surfaces of which are made of metal or alloy. In the following 
description, temi "metar means both of the metal and alloy. In other words, the periphertes are made from resin layers 
covered with metal layers. When the peripheries are bonded to one another by applying heat. A healer unit Is pressed 
to the metal surfaces, ft the heater unit Is directly brought into contact with the resin layers, the mefted resin tend to 
be adhered to the heater unit, and the manufacturer Is to remove the residue of the resin from the heater unrt, period- 
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iealiy- However, the Qomponerrt parts of the package according to the present inventlod have tJie me^l la^^r^/ tf^^i 
metal tayens prevents the heater unit fronrj the melted rssm. Thus, the metal layers k®ep the heater unit clean kri= 
tim^, anrf th^. throughput of the.manufaotarin^g im^h^^^^ 

[0011] Anothe^r FSEeij-^ssous eleetroJyl^ pm^ty acpordjliig m the pm&ertt Mventiojt inokid^^ ^ paalsagfe, Intel" vihkAt 
component parts are assembJed A comporiei^tijart Is farmed ffonf^ a m$in coated metal plate. I.e., ^t laak ott# surl^«^= 
cti\x0 nn^jtaf plati^ ie ooatecF vi^lth re^^. Another Gomporrent. part is fomted from a rtmM plat^ without any iBstn coafj^g. 
The resin coated -metal coniponent iSiforriried with a recess^ and ar^ efecErolyte-oel^ Is received ; fir tire :recesa. The^ 
periphery of the nofi-coated oomppniem part m folcf bmk, md a pocket is farm^ alorrg the perjphefy of th^ non-coated, 
oompc^nent part. The seaFant is sand^^tehecf between the periphery af the resin coated eompolrtentpart^ncftheper^heiy: 
of the non-cpated connponent part in the pocknx, and the ream coaled csori^pon^ftt part la fyekirt bonfd# to fhe ph-; 
coated eompCkhent part. Since the periphery of th^ tealn ooat^d oomponent part under the f oid-baok p^rjphirj^^ 
non-coated cjomponehtpart. the heater is pressed to fiie fold^saek periphery Of t^ie noh-ijoated comp6fieihit p^rt, tfiiiS: 
the resin is never adhered to th^ heater ^mt i^oreover, the retje^s is exactly femned in the resiri cos#d=oomporieht-: 
part, and the recess is adjusted to the target measurennents. Thetoid-ba^k periphery te so strong that the internaiiy ^ 
generated gas can not break the seal Thus, the non-aqiteou^ eiecstmlyte battery aobording to thepreserit fhvehti^^n ii = 
durable and t^il^hiy. reliable. 

{0011^} Thfe resin coated component part has at least on^ outemio&t resin lay^r rrt&de of metat adheri^d resin. Arr:=: 
example of the metml adhered restn is cppoiymenVed polyester re^n havirvg ethyierte terephthalate as a striiotoral mm 
The«^eafantc<Mitaln8 aromatic pofyester resin layer and the barner layer against gas. 

I0O53I Another modification of the non-aqueoMS electrolyte battery has the lead terminals passing fhroijigt^ ttt^ seal^ ^ 
anl. This feature Is preferable, because the transit pprtiejns ^e weak. T>ie intemaily generated gas ^ liable to breaR= 
the seal at the transit portions. The sealant is strongiy ^hered.to the lead t^fnals so that the seal fe t0$s bn>tC0rt. 
The seafant contains th^ barrier layer, and keeps the inner spaoe vaoi«J?r>.^flj^Sfj:<tb0 sealant enhaniE^s the <^rabHiiy 
and. reliability of tf?e■l5pn''aqlJ^^s qf th^e non>aaueow$> ^l^r<;*^t^ batt^. Tti^sealant at the ^tteit pQrtlons may be ^ 
dlfferdnt from the eeaiant betWeor* the other periphenes bonded to eaeh otlJer.The non-aqueous eteem^lg:^ !^^^ 
emboci^ the fourtfi, c^nee^st of the ptresfa^ invention. 

90 (00164) A battery embodying the present Inventioti comprises lead ternTlna^^::$:pa«^(aii&^M^rE;:eilk^ 

battery Jrif^leri^tltijj tbs fii^t emljoctinpieiit is ba^ed on H\^.f^mvi smxfnti o&m^M th® pr^^JftventiDrt. Th^il : 
components are hereinbelow described in detail, 

LeadTymlnals 

as 

IQOmji The i;^dteiTnbai6ar&made of metals whbh mean&bothmetal and alloy as described hereinbefore. Ex^pleis > 
of the m^tal are Ai^ Ou,. phoeplior brio^nz^^ Nt» Tl, Fe, brass and stainless steel- The^ metal may be su|[^j^ed:to an = 
annealing. The lead tennrnals are formed tn plates, and the thickness Is fallen within the range between 20 microns 
and 2 mjilimeters. The lead tenninals may be bent like a qrank. 

Package 

[0056] Tl^e p^ckag^ ha^ an ^ipperiOornponent part and a lower component part, it is preferable to shape a fifm-:Ul6& ; 
raw material such metal foifs, thin resin plates or laminates of metal foil and thin resin plate Into the upper comp0r*erit? 5 
45 part and the lower component part. A recess, in which the electrolyte cell is received, is fonned in the lower component 
part. There is not any Hmit on the contour of the upper component part in so far as the upper component part serves; ;■ 
as a lid used for closmg the recess. The upper component part has a contact area which is held in contact with an 
contact area of the lower compon^qttpart, and the wppercomponentpart iSisecwreii to the it i^ 

pr^ersible that the upper comppnerrt part is fusion bonded to the lower component; part. Fmm ::tri«t^^0vwpolnt^ kmt 
so fysai^^layer^JTiaytpmthe 

with heat fusibfe resin of 3 microns to 200 nr)ic^ 

10057] The base plates are, by way of example, made of Al, T|. Tl alloy Fe, stainless steel, Mg alloy or potyester . 
resin series such as polypropylene, po^ye^hylene, polyphenyiene sulfide, polytetrafiuoroethytene and polyethylene 
terephthalate. Examples of the heat fusible resin are resin In polyester series suc^ as polypropylene and nfiodified resin 
ss thereof, polyethylene and modified resin thereof, polyphenyiene sulfide and polyethylene terephthalate, polyamlde and 
ethylene-vlnyl acetate copolymer. 

[00S8] In case where the lower component part are as flexible as a film, it is preferable to form the recess through 
a drawings or deep drawings by using a punch and dies. The flexible fttm is put on the die, and Is stidably pressed to 
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thi^:js:*fe. Th^ punch js.pm^s^cl to ttofiexMe fMm, and pushes a part of the fiexibie film into th^ 4\e: The recess may be 
formed In the lower com por^&nt part tKrough a stretch forming technique. A flexible film is flx^dm th^4\^. Th^t^xfbl^ 
film on the die fa not slidable. Another cJ^e is pressed to thefl^ibla film. Th^n, th^ flexible t^lpn Is partially str^tcheiij, 
and plasticaSy deformecl. Thw^ lower oomponefti pm ma^r tje^f^fiti^c* tlfirough m inj^tton moJdIrrg- in oaie whem \Hb 
lowm ^aemtmmm pm Uiickv the n^cess may to formed through a pressing or ca^^ng. 

£0(^1 Th0 MPp^qQmp0nef!t part ana iQweromi^oTienf p^rtmay isr^i^epar^eiy fotmad fmm plates, mthi^ Instance, 
the upper component pari and ioWer component part, which Is formed with the recess, ar© assembled into the package. 
O^^rw?^^, a ffim t^r plale I© paptially s^apsd Ma the Mpp^r component pm stnd partiariy shaped Into 1^0 towar com- 
ponent pm. The f hm f otd teck go the r^&ss 1$ c^t^&sfed iif«t the Upper component pm. 

ei e<^ rQi yt0Oj^t 

l:dO€0} H is preMabie that the electrolyte celF has a lamirtated structure of a positive electrode, a: hegativ^ electrode- •■ ■ 
and a separator The positive electrode Is to ab^rb cation or discharge anion. 

[Oa$1} The positive electrode contains active sufostance^ and binder artd otti^r f Uhctional additives tmy b& further 
contained. Any known materia! h available for th^ positive electrode. Ejcampie^s are (i) metsi oxM©^^«ch &s, f^r 
exstfT^le, UMvO^ LfMn^O^, UOQO^aRidSMIS^iP^ (SJcsmdMmvs&hfgjh moiectiTarotsripounds such as, for example, pofy^ 
ec^lene aftct ppfy-anifli?© ^rwf (0f dJeulfidc^oompoiinas? e3q3iw§ed by gen[<sfaf fit^miura ( R- SJ„ where R ts aliphatic 
group or aromatic group, S i@ sulfur, m Is: an integer equal to or greater lhafi 1 and il is an integer equal to or greater " 
than 1 . 5xam|?|0Sf of tie dlsutfldo compoiihd are illthlogylcof^> 2,^dimercapto--F, S» 4*f hkdl^l^ and S-trfazfrti^- 2. 4, = 
e-trlthfeL An exartip^je of the binder hafogen-contaln^d high mof^lar comp&uhd ^mt as, fdr ^xanrrpie, pdlyfftidrovi- 
nylkl0*te. A fMhctfiDftai addltve fm^- er^iaac^ the ©to^rf bdtndUctlvftyi and examples of l:hef fiinbtfonaF additive are 
cortcluetivehigh'- mojtemilaf <xi!p^ as^tytetti^ b^,l^0ly|ay^'rQ^aa^*dpolyahilin^. ArtbtRi^rfifncffonal addftlve 

nney j^nhance th@ m ^t^dM^it^r ^rw^liigh molecutef^dfecj^lyte le^ m &xemp\& t^i m& addftfe©. U&m than ^f 
additive ntayb^ GOfrttalrs^ In the p©e^ electrode. - ! 

[0082} the negative electrode contains active material . Any known actfi^ h^l&Mir^ me^^^' 
trode in so tar a$ the caHon Is accumulated and disc^targed. Examptes of tl^0 active rnatattal are n^^riii pf^phi^^ 
crystaf cartoon such as, for example, graphiti^ed carbon, which is produced fn^m coal or pHStitl^ufrt prtchiiiif^ 



[POiS] The eJectrolyte, which H cohimined in the electrcsde group, Is, byway bf exartple, ^alf dtssofvetJ In basic solvent •■ 
w^lh high poiarity* The solvent may be ethylene carbonate, propylene carbonaf^, #M 

methyl^thyi carbonate, r -butyroiactone, N, N'-dimethyrfonnamido, dimethyisu If oxide, N-methylpyrrQlldpne and m- 
creeoK The salt may contain cation of alkaline met^ such as Ki, K and Na and anidh of halogen'<c6ntafn©d=Ciiitip<:^uhd:i= ■ 
such as CI04% BF4 , PFe". CF^SOa-, (CF3SD2 h^^ {Czfs^^z^, (CF^SOg )3C- and {CaF^SOa )^C: One sort of salt 
ma]^;lj0;:djssdlV^;l:^:on©;:S^ji*:c^ i^t^ ^^i^S^Mim^^Mi'ji^^ Win oiW'^'' 

mrt c^m^m^WMyrrm- ge*; which cof^alhs thai 1^ idtum ^^ir^ly^r A ^m^« ^hiddhf o^ stittdrart; 

dioxan^ dioxorani 1|3-praparTsulton0i fet^^ 
[0064] Although ttie materials described hefeinbefore are=used In a tthl^ pfi^iht ih^iri^ I- = ■ ■ 

tton is applicable to other sorts of batteries such as, for example, a lead battery, a alckel-oadmium battery and a nickel- 
hydrogen battery. 

[006S] It is possible to combine selected one orones of the above-described cc^nponent parts, i.e., the lead-terminals, 
packai0:and::etec^lyte^d©lt^w^^ 

battety:;impjern0ntlng...QtherembOdlmeiTtS'O^^^^ : 



[0066] RguneSehowethebatte^yenibodyirttithepresentinventlb 

and comprises a package 1, an electmlyf^ oell Sa^ a pbsiti^^ a negative lead temilrtalS2j. Ah • 

upper component part 1a and a lower component part 2 ari& bonded to each other along the peripheffes there^ 
form in combination the package 1 . The electrolyte 3a is sealed in the package t, and the positive lefad ef^ctN>de 51^ 
and negative lead elec^ode 62j projects thixsugh transit portions 61 of the package t in directbns oppodtetb bach othdr^ 
[0067] The lower component part 2 is partially delonned like a cup 2a, A brim 2c radially projects frwn the periphery 
of the ct^ 2a» The upper component part 1a is also partially deformed like a saucer, and Is broken down Into a bottom 
1 b and a brim 1 c. The brim 1c radlaiiy projects from the periphery of the bottom 1 b. The upper component part 1 a is 
placed on the lower component part 1b, and the brim 1c Is overlapped with the brim 2c. in this instance, the brim 1c 
fs fusion bonded to the brim 2c. 

[006d] Since the cup 2a Is deeper than the bottom 1 b, the bottom 1 b Is spaced from the cup 2a, and the electrolyte 
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c&f! 3a Is accommodated fn the space 2b between the cup 2a a!id the bottom 1 b. The cup 2a and bottom 1 b are shaped 
In such a manrt^er that the space 2b fs shaped a cortfjguratlort like the comcsiijr 6f the electrolyte cell 3a In ca^e whem 
the piectrolyt;© c^ll 3a ^ rectarTgui^rparaitel«tp*|>©d conflgfiraWoit, aird bottom lb d@fir>a a rectarrg^ytar 

parallelepiped ^^c© 2b. The csyp 2a has four sictas, and the jaattmi %h als^s l^asf four ^Id^* Ih tlt^ thstar^e^ the b^rtm 

^ 2c and brim 1 c respeptlveJy pro|ecft from the four sides of the cup 2a and the four sidlos of the bottom t b. Howev©^ 
brims 2c/ 1 c may pf0je<?it f rc^m thr^e mdm of f cup thr^ of lh@ t«5*tQm in anoth^ package. 
[0fHS9] The brims ac/ 1 c have two poftlons seiving as the trart&it portions d1 , The positive lead temiir^ar 51 j is ifl^^fded 
XoMe eJ^otrotyte cell 3a at the inner welded portion 4, and th^ negative lead termtoal S2| Is welded to the elecl^lyte 
pell 3a at the inner welded portion. The lead terminals 6iy are bent m m to raise the outer and inteTOecllate 

m. portlQn&, and are further bfent In ordar to. rr^ki&ttec^^ 

of tte pqsitlv^^ l^ad t^^rntiMai 6 tj projeotB thm$h of thfe mmk p^mm 61 to mm omi^ in a cfrrsectlon, awd 
\ :|;im ^>t^#|Sf0]ftteh c*lhftnieaailtl^0le#t*?«im^ to the outside rp> 

the directlort opposltes to the DSrt^tn dir^ctton. For t^is ro^on, the oti^r portions of tha lead termlnais 6tj/ asj are not 
lower than the upper surface of the eiectrolyte a^U Sa. In other words, the outer portions of the lead terminals 51 j/ S2) 
are on a lever with or higher tiian the upper surface of the ele<?tro|yt^ cell 3a. Wh^rr the br^s to and^c are teed with 
heat, the fused material is adhered to the outer ^iorticns of t^mtml^ W^J- 'T^^^ fus^ti! matdfi^i t« solidified. 

Th0r>, th$ lead tennin^s Sty 52j are fixed to the ©olrdified material layer 61a, and the electraiyte cell aa is sealed In 
the package 1 . 

[0070] Assuming) now that the battery le operating in the ^nomlal conditio ns, gts is generated from the electroiyte, 
^ and ascends toward the bottom 1 b. As a result, the transit portions 61 are purged with the gas, Bt^d are not exposed 
to the electrolyte- This meanss that the Iransit portions 61 are free, from ^the afetacH^^pf the el^rplyle.: The solidified 
material layer is not deteriomled, and is held in contact with the lead termlrt^iB S1J/.S2j. Thus, the seal Is^ mi broken, 
and the battery enibodying the present Invention^ is durBbfe.aiid: highly reHabte:;^ :=.:■; 

fOOTI] When thelbatt^ry Isl^ in a device, appar^s or ^^m, the cup 2a is directs to the down- 

2s ward direction . Namety, the battery tak^ the attjtudis shown m figure 5. In the de^crjglion on thei battedes based ioH::; 
the first and second concepts of the present invention, terms "instaH" and "Ihst^jjatibn'^ mean th^ the batteries are 
mounted on: mot)lle: bodies such as autprrioblles, motorGycles and bicycles or on: stationary foundations jn uninterrupt^ - 
fble. power suppiy ^^ystem;^ and dlstrijauted electrb-power storage systems- The installed batteries, keep the attitude 
sho^vn In figum 5^ an^ are never inverted |n normal operating conditions. . For thte n&ason, isatteries based on. . 
^ first" fiihid i«a>£»hd cbiiHsiepts are not iupfsb^sJci to be In portable telephones Q^;!#r|liiyit^?h^i # 
frequently inverted in the nomial operating conditions, 

[D0T21 fh^ taa^erles^^se on the firsjiaiod:^ flat as shown in figures 5, 0 and 7, and ar^ rtorizontaiiy;: : 

marntairied in the devices ahd^aterris. It is preferabie that the electrodes^ 

the direction in. wtiich:tliie batteries are flattened, Th© direction ir^ which the battOfPli^s am flattened is herembelow reterne^d:: 
SB to a$ '*ffat direction". The transit portions 61 extof^i In pwail^ to thaf lat direction, af*d are on a level with or higher tharr 
the;!^Up||pnos|^ ttmrisit -PiC^tfeB*^ 

words^ the tmn^it ppitipns §i are f r^^ fepm^^^ att^cic *sf |hj^:^^ llllis; fjgMS^^ that the?tea*tj^rM^ b^s^d^ o > 

first and second concepts are duralpJf and. highly reliable, 
[0073] In c^^ w^^ M^pf^ejr GC^Onent p 

40 pusiies the bottom 1 b and maHes ^pms^^ym^^ Tf^€i::g«$ js gifthsi^d: ii>::i*i0::^^«^;isp^^^ iin«|: mefta^^lN: ::; 
transit portions 61, gurged. , ■ ■ • ■ ■ 

10074] The fci^eji^s on t%;flr^ f^^^^ p^wMi^Pllllymrtiti:^^ 
and f, the power supply unit includes a stack of umtQ^|:1iA^.1i/^^^ W lil^ 10i;am^il»^^^t^ 

battery shown in figure 5. The unit cell IB has turned at 1 80 degrees so that the positive tenninal 51m and negative 
temiinal 52m are opposite to those of the unit ceils 1 A/ 1 C. The unit cell 1 B is inserted between the unit ceils 1 A and:: 
1 C, and the unit cells 1 A/ 1 B/ 1 C are pi led up. All the unit cells 1 A/ 1 B/1 C have downwardly directed cups 2a, and the 
positiveJead terminals 51k/51m are electrically connected to the negative l^ad temmnals 52nry $£n t|^ro^ 
nectfons 7a arid 7^d. Thi^^, the umt cf lis 1A/ W 1C forrri^ thiestackof uh 1<?iJfend#t^ y?3j|t?3^^ 

1C are el^ctrbafiy connected In series. The interoonnectipfis. 7a/ 7fe are short, and, accordingly, th<©::resfstane0 fc^ra^er ■ 
50 OTall, Tlie t^rjisit pp«tl€>riB JS1 arevpu^^ g^S i^Oi lhsit tlliei ^9pk: 0f : unit iCiilfe*; l A/ 1^ 

durable and highly reilabie. 

10075] I n case where the upper compo nent part 1 a Is made of flexible materia} such as synthetic resin * it Is pref erabfe 
that the peripheral portion of the cup 2a Is spaced from the peripheral portion of the bottom 1 b. in detaH, the bottoms 
lb and cups 2a have length LI and L2, respectively, and the length LI is greater than the length L2. The cups 2a are 
^ sharply bent, and the bottoms 1 b are gently bent. When the unit cells 1 A/ 1 6/ 1 C are plied up, clearances 9 take place 
between tfie cups 2a and the bottoms lb, and permit the upper component parts 1 a to bulge out due to the internally 
generated gas. A bulge 99 is shown In figure 6. The internally generated gas is gathered in the bulge 99, and the transit 
portions 61 are purged with the gas. The transit portions 61 are prevented from the electrolyte so that the seal Is less 
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to brokers. 

[OartJ it is pmferabte tiat the length L2 is oquaf to the length Of the el^ctmlyt© cell sa. Th^ difference bi^tween the 
lengt^.^ L j arrd L2 i& falt&n wi^ln tha range bstwaanf @ millHtii^tafs and 40 mifflmetem. Th^ dlff^mno© is^tiareef b^tw^^n 
both Bl4m of dIdotnoJsrEe ^1 ^a. The ctiffemne© between t*te lengtfi«^ t f and on each i^fd^ k B mfflftneters to 20 

100771 Clearances may formed by using spao@m. gven If the fength LI equal to th© f^n^h 12 , a spacer, which 
has a-tengthil^s&than the:lefi0tl^s:L1 and L2, Is Ingm^ctb^tw^ertth^ ijhlt ceils 1 A ahd IB; and causes the peripheral 
area of th^ cor^ponent part la spaced frdrtt th^ pB^phBtal area Bf the Iwer compofietnl part aa. Wtien ga^ ^ 
internatJy gsn^mted, th© p^rf^heral portion of ^h^^ upper ^(?owan]^ntp:^rt la tolg^ii mt m mt0 g^th^rttta tornaUy 
gpnmm4 m^^ H£*vi/fever, the^ masok of unit c^H^ b^m©^ longer than th^ ^tmk shown In f. From vfewpdfm 
of tl^e O0mp^@as, the p&(^x^^ 1 tliwn m figmr^B, r and a ar© d^^fraW^. 

£D078J wHJ b© urtd©mt6od from the forogoifig description, the package 1 ko^p^ th^ read terminals on a leval with 
or (oEwer tiian the upper sjrface of th& electrolyte ceH. Even when gas is internarfy generated; the gm ^ accifmufated 
over the eiectrolyte cell 3a, and the transit portlone are pwrgeti wilii Ihe fnternairy generated gm. The gag preve^ils the 
trans^ pcirrtions from the efeatro^e so that th@ transit portions an& \es& febie t© be deterforatecf. For thk rea^ort, tfi^ 
battery baeed oit tha first aftd a^ond conceptd te tKifabfe and highly rellabte. 

Second Embodiment -i^^ 

[00791 Turning to figure a of the drawings, a f itm paekagad );>m^ 101 based on the third concept rargeiy comprlBes 
an electrolyte c^JI I1t , a ffim package 113, a posinv6^ lead terminal Itga and a negative fead teftnlnai H^b. The mm 
package 11 a mcgudes an upp^r compdneiit p^SSt and a Ixm&ti^pmmipm^B^. The component par^, L^.. the 
lead temflnais 112a/ 1 l^b, fWm paokaga and efest;mlytj^ c^EI tit af& h^dftbebw descrfoed In detaf L 

Lead Terminals ■ 

[00801 The Jead tennlnais 1 1 aa/ 11 24? are made of metal, which means both meta^ and af loy as tteserlbed h^r^lhbe* 
fore. Exampies of the metal are: Ai, Cu, phosphor bronze, Ni, Tiv Fe; brass and stain less^^isteel. The metal may be 
subjacttad ^mr^ anf^aaling. The ttikknoss fs fatten wlthfet m rmg^ b^w^^ 20 m\t>r^m a rt^ttimeler^. Th# 
temr^naia 112a/ i1Sb may5fo#b©ftt atsraftk. 

[OOdI] The lead terminals, positive and negative terminals 1 12a/ 11 2t^ may projects from a side of the package 113, 
Otherwise, a posaive lead terminai 1 1 2a and a negative lead temrtinal 1 1 2b project through transmit portbn^ 1 1 3^ of 
afilm package 101 in directions opposite to eachother. 

the lead tenYifnate 112a/ 112l> whkshr pass mroiightfile transit poitH>rts= 1 13^= are on a feveF with tor higher thart iffte tijiper 
surf^^i&e-isle«str(a^;^^ ;TO^li^ei?WtatR!>ffeift'lS^ m MnpiiM^0i& ' 

by arroVtfiARIiiAiC^ ofttie lower component part 232, and the cup 232 is directed 

downwardly, i.e., the direction AR1 . The electrolyte cell 111 is malrifalried in the horizontaJ direction. The eiectrbiyt^ is 
gatheresd Jn the bottom of the cup 232a, and inte^rriatly generated gas te a^ bverilli^fetitrbiyte, M a result, 

the tFafn^t-::pOftions IIBa-areipu^psd wrth^ihe 

from the electrolyte. The transit portions 113a are free from the attack of the electolyte, and Is not d^tertomt^: f^^ 
resultsMrrigobd^ dijtmbHI^ afid Ei^feft- irthi^ Mhi^f M f b^liyn; bffiy We^^l^^^ f rffi '-^ ^ 

the trartstt;-portl^rF>1#3a; tm ^mmym w mm Itt th#packap'ilS:-= -''^ 

Package ' 

[00831 The fHm package 11 3 ismadefmm a she^tof meiaffoN; a^edtd^^^ 

the matal fan a*id eynthetfe resin film, and fs flestlbie;- Term '^flexible" means ttiat a rnember is elastfcall^^^c^ 
deformed when smarfl fome Is exeit^ on the iineriiber. The package 113 is 10 micronsthlck to 300 microns thibic. It Is 
more prefembie that the thfckness fallen wfthih the range between 50 rhicrons and 20b microns. In case wiiere the 
package 11 3 is less than 1 0 microns thick, the package 1 1 3 is liable to be broken. On the other hand, If the liackage 
1 13 is greater m thickness than SOOmlcmns, the flexibility It pi>t>n aind tlie ffim faackage 113 gl^ea rtfee to fiic^reise^^^ 
the internally generated gas. 

[0084] The cup 232a is formed through a drawing or deep drawing, in which a punch Is pressed against a fifrn sfidably 
maintained on a die. The stretch fonning technique may be employed in the formation of the cup 232a. The injection 
molding technique is also available for the lower component part 232 with the cup 232a, 

[0085] The film package 11 3 Is partially defonned inwardly. The defomried portion, which is a particular feature based 
on the third concept, reverts to the previous shape. Then, the electrolyte Is accumulated in the increased space, and 
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the electrolyte is liable to flow out from the f j|m package 11 3 Jn order to aocum^jlate the eteclroJyte In the incr^aseci 
space, it \B necessary to direct the cup 232b downwardly as^ «hown in figure 9 ahd= to maintain the .fel^rolyte cell 1 -It 
hpfkontalty. When.ljqutd ^lectmlytg^^ is.Msed, the partfcsutefealure ^ cieslmbte. .= = 

^ ij gctrqlyte GeU 

[0086] it is preferable that th e efectrotyte ce\l has a combined structure of s positive electrode, a r^egative electrode 
ancJ a separator. The electrolyte cell is shaped in a plate. More than one. set af.lamfnated etructure.of th© poeitive/ 
negative electrodes and the separator may be piled up, An elongated laminat6d:Slm€^iiii& may «m: wup* iFhe i^o^lSve 
10 electrode, aepamlor and negative electrode may be woutid .ssp as to form iS^Oife-'f i 

aci^jibtofifejr funetfonaf fyrthef =qo;nteff^ed. Any known mafearlaf Is available for tite pois(itH/^ 

etiefetdisfe, Eximplfeaare (1 ) nietil as^ fdt^e^car^pfe, UMrtOg, UMng04, LIC0O2 and LMO^, (2) conductive 

high nnolecuiar conipounds such as, for example, poly-acetylene and poly-anlHne and (3) disu If fdo compounds ex^ 

*5 pressed by geaenaf formala ( R- S^l^^where R is aliphatic group or aromatic :group, S is sufur, m i^ ian Integer equ^i 
to ^r. greater Jhari. %m^^ H m integer.^qti^l. to or great^a IhaLn: 1 . gxar^ple$ irie disulfide compeund^are dithfogyteot, 
2,§*#Tiiewp^::l:,:3j,^-thia ^n<J a'tria^in©- Z,A-i_ Mrm^l An eJ¥anfi^.l@.i^;:$he |3ir><*eF lshetog^R-«:^T?taiJiecl tugit : 
molecular conrtpound-such as, for exampte, polyflMorovlnyili^e. AfutKJtionlU iaidditfvemay enlishris^^lhe ele^ ccfh^ . 
duciivity, ^nd examples of the functionaf: additive are conductive high- moJecular compound such ^^ aoetytene btack;;: 

^ polypyrrole and polyaniline. Another functionaf additive may ipr^hance iheJoiticeniEjuctjvfty, aripl hlg^im^oleOUlar electro-^ 
lyteJs an example of the additwe. More than one sort of addfly^Sf may be ooRtatfteKj *n the^ 

[0008) The negative electrode contains active material Any known acUv© tJHatftrial 1^ avaliabtefoirth^ negative etech i 
trocie in so far a$:the catfpn Is accunriulated and discharged. Exampleft ofip^^^ inaturaJ graphiite/ : 

^ tenptper^ture hi«rtiprj^^ artd amarpto«Hf»C8rbQniwh coat p^trolieum pitch, acethylen© pluch cekiss: 

and lithium altoy such as me^al lithiium m4 AlU, 

tOOpM ■ TT^^ Sf^^SP^b^?^^ pPRlSff?!?^ if) 11^ el^ctr^cl^igroupi iSi:^b^ In: basic solvent:: : 

wlfhhiglipplartty,i^ 

methytethyl carispnate;^ if -butyr€>ta<;^one^ N'-dlmetii^yifoimamsda^ dimethylsuffexicte, N-methylpyrrtrfldone and m-. 

SUQ||i^,^i5)§4-, ii4%.::iiy lii^l^ia^r:^ W^- ;€?rie:SOFt:;of 

may be dteoiyed tntp. one sort of solvent. Otherwise^ rnorethan:Sort of salt is dissolved Into mixture of more than one. 
sort of solvent Polymer ge!^ which contains,|the electrolyte,.. is.. available for the..g^l0ctroiyto, A small, amount of sufloRaM:,^; 
dioxan, dfoxoran, 1 ,3'prppansultone,:tet.ra.hydraf uran: ancl yiRytenecartsonate maj^ibe added to the eJectrolyte. 
^ [ODdO] The third concept of the present iRventlon Is i^pHoa(?le to ttiin film packaged flat devices such as. f or e Jcamjsl^, 
Gle^G. dcHibl^^i;^^;]^^ b^ry^^^:-: ■ 

The abpve-desqrfjt^ a!nwd[ei?«$^!^.<^^ b^::eQmiE»ltied;ifliitii ofl;iep=^omponeri* pe^rte- 

ofthftlj^jite^ 

[O09il| Desclip^tjoh is tiereinbelowmade on tiie struotur^ of. the fUm packagedteafiery fease«4 en ttife^ ^ : = 

th© pii^ent Invejiliafj wim qon^ figures ©and 1 0 . As simpfeye deseribeid^heEeiFife^ocetlte : 

bat^lfy 

45 terminals 112a/ f 12b projecting from the electrolyte ceil 111 through the transit portions 113a to the outside of tte- : 
package 113. The electrolyte 111 includes the positive electrode, negative electrode and separator, and the upper 
component part 231 and lower component part 232 are fusion bonded so as to forni the film package ii tS/l^iaa^^ 
are sandwiched between the upper component part 231 and the lower coirponent part 232, and the upper component 
part5S31 and Jowc<Kr^onent part 232^ 

50 elecpicallyJsplated to part of the flim pacicage t13v The frtrtt pac^ . 

1 1 3 expandabie In a direction different from the direction ARI in wh ich the electrodes are laminated. 
[0092] The positive electrode, negative electrode and separator may be Implemented by plurai positive electrode 
plates, plural negative electrode plates and plural separator layers. These plates and layers are combined In various 
manners. For example, the separator layers are respectively sandwkshed between ttte positive electrode plates and 

55 the negative electrode plates, and the resultant laminattons am plied up. In another Implementation, the positive elec- 
trode plates, separator layers and negative electrode plates are sequentially piled up in such a mannerthat the positive 
electrode plates or the negative electrode plates fomn the uppermost and iowennost surfaces of the electrolyte cell 111 . 
[0093] Reference numeral 1 01 C designates preaser plates. The presserpiates 101C make the electrode plates and 
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6paCE©f layers tightly hsfd In face-to-faaa contact with one another. However, It is preferable that th^ pre^ser pfate& 
1 01 C are brougm into contact wrth The part$; af tho upper/ bwer componem part^ ast/2i^ wide m the upper anc^ 
lower surfaces of th© electrolyte cell 111, because n©n-donfadt portion ar^aHoweilU) be wa^edloi^fomtng the d^m® 
231 b/ 2a2b. The pressor prates 1 01 C may fee eecurecF to a rf^d package cm& m stfsft a maitnor that the pre^^er plates 
IpIC exert force on the upper/iower oonnponent parte 231/232. Otherwise, the pressor plates 101C mayb^lntBgrnl 
with the rfgid package case. Springs, an air-bag or a pneumatic cylinder rrtay be used for pressing the upper/ tower 
component p^rts with the pressor plates 101 C. 

100941 In c^e whera tie prea^er p\m^^ lot C are not umi fdr th^ film paok^ged battery lot, the electmde plates 
and spacer Jayefr^ may: b© adhered to int^^raf with one^ another in order to feeep the ^tectrod^ pMe^ ^fid ^p^n^t 
iayerfi tightly h0td tn riOnt^ct with one artolher. 

jtoad&] On^otth#fn@thodsf&rkefepfeTgtheeteatmdepJat^^aiidspamriay©i^ti 

is to insert adhesive tayers between th^ e^iectrode plates and the spacer fay^rs. Another methot^ k to u^e solid, ^etni" '' 
BoM or get etee^rolyte fling poroim electrode p fates and poroLfs spacer layers. AdheaiVe polymer, which fills th& " 
through- holes of th0 positive/negative electrodes and porous separator fayer, m disclosed in J^anese Patent Appli- 
cation laid-open No. 2000-^066^9. UqiM po^mer is disoioaed in Japan^e t^atent Appli^jatlon bl#<^pen No. hel- 
1 0-1 72006, in th&J&panes© Patent Apptkjaf Ian lalid-open, thelfqutd poiyfneris^pifeadot^rthie^uffabes of Ifte separator 
rayer, and the electr<i«d^ ar^ brought into contacJt tne liquid poiymer spread surfaces of the ^^paratijr. When the ■ 
ifquid poiynner |$ dried, the separator is adhered to the electrodes. Electrolyte containing precurisor of the gef used '' 
in yet ariother method. The electrolyte penetrates Into the temlnatlon of eiepl^odee; and, thereafter, tkB precursor 
converted to gel ©o as.l6 tightly hold the^ el^mdes and separator, 

(0096] Bef6t0th®upp^rcomponentpfirt2S1 ^fusion bondedtothe fewer <?orrpoi%em p^rt 232* the uppercbmponem 
part 234 m flat wlthoi^ aiiy dent. On th^ other hand, th©^ cup 232a has been afreiady formed in the ImBr ^dmponesftt' " 
part 232 before the fusion bonding. The etectnolyl^ c®ir 11 1 is= received in the cup 232a. The cup 232a i^ larger In' ' 
VQlurre than the ^eetrolyte oeHlt 1 , and fs wider than the uppemiost/ iowennost surfaces of the efectroiyfe cell 111. 
In ot^ier words, the cup 2S2a has a eroes seiotfort, to which the arrow Am \s nom^h wic^r than the bottom surface of = 
the electrolyte cell 111. The electrolyte cell 111 is sealed In vacuum, and the sp^e where the electrolyte celt 111 is 
maintained i& lower in pressure than the atmosphere. When thefflm pacicaged battery is taken out in the atmosphere, 
the upper component part 'm depressed, and \& inwardly warped. This results in that a dent 231b takes place in the 
centrjaipartian^^the^ upper^mponentparitag^ the lower eomppn^nt part ^32 Is inwardly warped aroUrtd 

theete^fS^wfl=1i1,= iarici&dei*t£3i^ inth^ Ic^er component fyartSiag^^arb^ 111. = = = 

[00971. Assuming how that the f^lm packaged battery = 101 =fs= operating In the abnormai condltforis, gas is Intern^Iiy = 
generated, an^gives -rfs^ to Increase of the internal pressure; The part of the low^f cdh^poneht pM 232 is slratchedr ' 
and the lower component pa^t 232 is recovered to the inltiaf shape before the sealing. This results in that the den| 232fa 
is left, and the Inner ep^^seis-jticreased; The el^trolyteandgas are accumulMed in the additional space around th^ 
©teqtrolyte oefl Itt, and iafe {gpascedfrotn the transit porSons^ lisa. The parts Of the upper component part 231 on both 
fildesof me upper i^reseisrpM^ lOICbUfTges out, antf fe»p«o^fri»n the upper Surface of the electrolyte cell 111 . The 
space 16 further Increased, and th& Ir^smal pressure Is redtreed - Thus, tje inwardly warped portions, which def f he the 
dents 231b/ 232b, prevent the film padkage 113 fronrif bm^!Sig& ttf seallil^. I^br 1hte= reason, the fSm padkag© batteiy 
101 Is durable and highly reliable. 

[0098] It was said that the space was to be equal in volume to the electrolyte. Although a film packaged bemr^f^^'"^"^ 
cup of which is equal in volume to the electrolyte cetl, aohieves good space efficiency, the film package bulges oyt dM9 
to the fmerna*ly:g«neraied gas, andthie seisiNs much ll^^ td-bi* bnbkien. TfiefM packaS^d balterj? blisya 101 on ffiS" ' ' 
third opncept of the present fnventron Is smailer In space efficiency than the Mm packaged battery with the cup tightly 
receiving the electrolyte celt However, the f linn package 1 1 3 gives good durability and high reiiabitity to the film packaged 
battery 101 by virtue of the Inwardly warped portions. 

Fabfteation Process 

{CN)99] Figures 11 A to 11C show a process for fabricating the Rim packaged battery. The lead terminals 112a/ 112b 
are removed from the structure shown in figure 1 1 B. The process starts with preparation of the upper component part 
231 , lower component part 232, electrolyte cell 111 and terminal leads 112a/112b. The cup has been already fonned. 
in the fower component part 232. 

[0100] The positive and negative lead terminals 112a/ 112b are welded at the inner portions 112c to the coliector 
foils of the electrolyte cell 1 1 1 , and the elearoiyte ceM 11 1 1s put m the cup as shown in frgures 1 1 A and 1 1 B. The length , 
width and depth of the cup are assumed to be y, x and d. The volume of the recess defined in the cup Is expressed as 
"X X y X d". The electrolyte cell 111 has the width roughly equal to x. However, the length and depth of the electrolyte 
cell 1t1 is less than y and d. For this reason, the electrolyte cell 111 Is smaller in volume than the recess, and Is loosely 
received In the cup as shown in figures 11 A and 11 B Jt is preferable that the volumetric ratio of the recess to the 
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electrolyte cell 111 is fallen within the rang© between 1.15 and 2, If th^ volumetric ratio Is less than 1.15, th^ dents 
2SW are too ^rhM tc» fom the addltlanai space for aceumuJattng the eleciroiyt& and gas. On the other har^d, if 
the volumetriomtl^ is greater ih^o ^, th^%m panged i^att^ry t oi too l^r&e, and undesirafeief rom m& vlewpornf 
of the volumetric en^srgy denaity* Neveitheless. in oa$0 where me area " x x 5f'r:is.mt*csl3 wicJertlrm mB^tiiimff mtf^ 
9 of ttte e^rplj^t^ 1.1 1 , it i$ ^Itovy^d that tlie l« leaie thtaft the height of ©fecfrdjrte oetl 1 11 . In thi« tnstan^, 
the vofumetric ti^fo may be tess than 1 . 

[0101] SubsequenUy, the flat upper component part 231 is put on the lower component part 232, The r^ess is ctesed 
with the flat upper component part 231. The electroiyte cell 111 is spaced from the Inner surface of the flat uppm 
oomponent part 231 as well as the aide walle of the cup, 

[QtO^] The resultant structure is. placed in ^m^mttv chember, ani^ heat applied to th^ fortms # the tapper/ lower 
cQfnponent parts 231/ 232 in vacuum. Tften* the mm^ ^re partf^lly fused, and am fusion ton^fed to each other, im 
electrolyte 111 Is sealed I'nth^tllm p^kag^ 113 as shown fn figure 11C. 

[0103] The resultant fijm packaged battery fs t^ken out from the vacuum chamber, The atmospheric pressure \s 
exerted on the upper. component part: 231 .an^J the lower component part 232,;: and the upper compojient part 231 and 
lower component part 232 are InwaiTEliy warped due to the differential pr^aumeo that the dents 231 b/ 232b tak^ pl^a 
as shown in figure 9. 

[01041 A modfficatioh of the f ifm packaged baflw tOl rnay have a cup, the Jength width of whisii U ef^MaT to or 
slightly iesa than the length or width of the etectmlyte 1 1 1 . lis th^e irtetano^* the d^U S32b \^ prcducs^dlOii bOtH dlde^ 
of the electrolyte cell 111, and Is effective against the Internally ^efi^tid g^s^tdertfi^miditNm^SlE^efec^ 
^ cell 1111^ sandwiched between the presser platen 1 01 C, 

[0105J Figures 12A and I^B show another psrocess for fabricating a fta packa^d battery %m a^j^ordfng to the 
present invention. The process ^Wt^ wittt prepemtlon of an tipper oompsment part 33^1 , a loswer component part 
an electroiyte celH 11 and le^teimtni^11^.Tliek^reon^oei0m|^ 

the peripheral portior^33ii^b. The lead teTOlnate liad ar© psennfecstetJtQ IheeieS^aWe^JsN 1^1 \ arwlprojlaeitiattie o«rtsfcl^= 
55 of a film package ?3&lr) dif«Qtfons opposite to each other. 

[0106] The electrolyte cell 111 Is put into the recess defined In the cup, and the flat upper component part 331 Is 
lamfiiated on theiowercomppneniparl :332.The rece^:is:.cl£;>sed with the centrai portion of the uppercomponent part 
331 as shown In figure 1?A. 

[01 07] The resultant structure Is pJaoed in a vacuum chamber^ and the flat yppercojt^oa^m pai^3a%lsifu^0n b^jded = 
iso to the k?wer component part 3aa ^long tj^e peripheries thereof. The ^tectrolyt© oeH 1 11 seated ;ipf; me[:#i?i:js^^to 

330. When the film package 330 i$ taken out: from the vacuum chamban the atoospberlG pressyFe Is exalted on WM' 
bulge portion S32b, and cmshes the bulge portion 332b as shown in figure 12B, 

[0108] When Internally generated gaa gives rise to increase of the Inner pressure, the crushed; portion 332b is ;re^ 
covered to the buJge portion 332b, and:keepa the inner pressure eonslaot, The inonement m volumeisilarger than that: 
35 of the lower ppmpcuftent part 232 so that the amount of gas accumulated is larger tfean that of the igasassumulaled in. 
the additior^al space. In case where the film package 330 is made from a sheet of laminate fiim^ Jgeivilartiirii^oniiOf ia : 
metal foil or foiis and a synthetic resin layer or layers, it is preferable to use the lower componerit parti33!S wfth th©: 
bulge portion 332b, because the metal foil orfolls are hardly stretched. 

[0109] The bulge portton 332b Is more desirable than a dent formed fr a iQweriComponent part before the sealing^ 
^ Although the bulge portion 332b Is to be pushed into the recess, the crushed portion 332b is smoothly recovered to 
the bulge portion 332b, becauae the crushed portion 332b has a tendency to rettirn to the initial form^iiQi^the ofti^^ 
hand, if the dent is formed tfirough a drawings, the dent tends to keep the fomn. The force to bulge out Se de^it portion 
is laqs^r |han thejof^f^ l© bulge p^it^ t^^^ reason^ the crushed portroin: 332b bu^es oj^t;: 

wltlxiuHncreaslng the Jnternai: press^^ 
^ [0110] The bulge portion may be pushed into the recess before the sealing ir vacuum. In this Instance, the lower 
component part 432 has a bulge portion, the outline of which Is indicated by broken lines in figure 13, upon completiort . 
of the shaping step. Force is exerted on the bulge portion 432b In a direction Indicated by arrows AR2 for fonnmg 
crushed portipn. Th^ crushed portion exblbit^ a tendency to return to the initiial ehape; Thereafliet-^ the eleotrolyte cell 
1 11 is sealed In the papkp^. The crushed portion 432b also bulges out when gas is Internally gefieratedj and the gas 
so \s aci?cigrnti(ked in. the ad^ftional space. The crushed pprtlpn 43ab is also ilable to smoothly bulge out so that tte 

is accumulated without inprease the gas pressure. The tendency is strong^ given through the shaping step. If the bulge 
portion 432b rapidly projects from the flat bottmn portion of \h& the cruehed porttoii432b exhiblte the strong, 
tendency. 

[01 1 1 J As will be understood from the foregoing description, tbe film packaged battery based on the third concept of 
ss the present invention has the film package, a pari of whfch Is inwardly defonned. When the fnternally generated gas 
gives rise to Increase of the inner pressure, the defonned portion such as 231 b/232b,332b or 432b bulges out so as 
to Increase the inner space. The gas is accumulated in the Increased space so that the inner pressure Is not rapidly 
Increased, This means that the sea! is handly broken. Thus, the film packaged battery based on the third concept of 
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the prea^eRl Invention Is dumN© and highly retlable. 

[Oil 2} Att^ough Japanese Patent App^Hcation laid-open No. 6-1 1 1 799 teaches the electrofyte cell sealed In the airtight 
synthetics resin sheets in jsu^h a manner that the hollow space is produced in the vicinity of th^ eleclmlyte c^fl, the 
ainigil^l synthetic main ^ht^et^ are ftair and not have £iny fnv^airdi^ defonn^d p^ttlorf; Wh^n gfv^s H^e Inc^feiise 
5 Qti^ iijner pmssure, th@ ©mire euifaceg of theifHm paskage ^ bul|f# out. The increment of 'met ®t>aee fe not so 
l^rge that the inner pressure \& raised, and the eeal is miK^ flableto be broken. 

Third Embodiment 

10 piiai Ffgufesi 14A, 14B an^l 140 sUs^ft^ ati&ther fiJm pefe«^ed tratt^fy 1 04 a«K2ari*lng to «tB presenf Inverrtten. Th« 
mm p^okage^t tottery itM eomp^m^s a fiim. pacfkag^ 630, ^rt &^^myk ceJ1 111 ahd f^y t^mirn^fs f fge. An upper 
connponent part S31 and a tower component p^rt SB2 fom irt ebmt>fnatfi>ft th^ fllhfr f^acki^ge 530. 
[0114} The lower oonrrponent part 632 has a cup S32a where the electrolyte ceH 111 is accommodated. Inthis Instance, 
the cup has a generally, rectangular parallelepipeci configurationi and the side wall portions are Inwardly retracted at 

'5 Inteivals mm to form d^nts iAB^^. Fer this reason, t^ie side wail portlone are waved in such ^ manner it> reach a 
vicinity of the side surface© of the electrolyte cell lit (see figure 14). The upper component part 631 km podhm 
opposed tQ the inneemc^ JSMrfade^ <sf the «idi^ w^tl p^rtl^fis, and We t3^^*l^Ns|ls lam fwsifen boittfied td ihfe imiemibsf 
surfaeee of.tJie eWe wt( portion®. Thtj$, the=ft"lfn pa0kage<®SO fis=*^lprf»meijFwfththewsvflfdsMfe w^^^^^ 
cup. Even though any presserplst© ie not u&Bdi ft^rthefiftt> pa<5kagdd battery 1 04, the upper componentpart 531 , whiOh 

^ is fused bonded to the upper surfaces of the waved side wall portfeine. and keeps the upper component part fiat againet 
inteFjn^iiy: generated gas. Even If the eleetrpty^e cjeJt 111 1$ tot pressed w^^^ presser plates, the fiim polMig^ Sso" ■ 
e}terlg|:^^&&ure:on[ the^e^ 0611 elec^d^^ a^d=#ep^ii^or are tightly^ in contact witH^^^iielnother: 

[01|jegi:: !: A miadJgi^ 106; has' istfirhi package 630, artdthe film package eao^h^^ fusibte 

portliiiii1:53s^i;^«^^ of the etectrolyte cell 11 1 . The fusible portione 1 63a* may be Hegrar wrth the lower 

^ comporient part 6S2 or the upper componenft part 631 . When the upper component part 631 \s fusion bonded to the 
lower coniponem part;ea2, the fusible portiorta ISSa^ are atso ftieloii ^Dnded to the tapper component part 631 and/ <>r 
loweriQornponent part ^Sv^and re'mforce thel iftti ipa^Jcage^ ©36^^^ is ihteiiial^ien^^^ giiyes r^e 

to increase of the inner gas pressure. However, the film pacl<age 630 has been reinforced with the^ fti^tbie portions 

1 5Sij|fii^P;}lJ^::|p»|^^:S^ 1^ 



Invention is reinforced with Ifie increased bonded ar^a^ and 

and separators are hefd in tight contact With, one another without any: presser plates/ 
[01t7J :tB::order;::t(a:;:J5e#;ilte^i:#leet 
35 electrijcies and separatior may be woand ateun^ a cdre, aftd, thereaftier, the oare lis removed from this 6ent# or the 
wound lam*iiatibiti:^ Uelhg^ie an eree^Uts^e efeU JiB fdtimedi Th^- efi^dViE<^ W ^ fftm 

paol<Bie:\»4ii<s;h;h 

nation of electrodes and separator may be banded with a aheetW adhesflve tape-, lift^lh^ btdclroiyti^ deiFri^ leafed fh 
a fifm package having a portion te buige ot*t;-' . ■: ■■■■ ■ '■ 

Fourth gmbodrment 

£01 101 -A fTon^aqaeaas electrolyte battery based on the fourth bdncept of the pr^sisiit inveihtron odrnpriSeS'ia pa<St4§^, 
an electrolyte celJ, lead terminals and a sealant, These component parts are hereihbdiow described Ih dfejtail. 

Lead Terminals • 

lOliq The lead ternilriais ikrs made of Cu- Ni, Tl, i^e, br^ss and staJnle^ steel. Thr^l^ 
enneated, ff necessary. The tfiieknese of the iead terminate is ranged between 20 irilerona to 2^m^ 

so sirabte that the surfaces of the lead temiihafs are not contamfnated with oil. For thfs reason, the lead lemrtinals may 
be degreased. The lead termihals may be subjected to a surffiuje treatment irt order td enfiahtt 
sealant. The surfaces of the lead temiinals may be roughened through a ehemlda! eicfimg dr coated wfth a thin film 
made of polymer partially aminated phenol series, phosphate compound and titanium conrpound or anti-oorrosion film 
with zinc phosphate. The lead temiinats may be subjected to a surface treatment with coupling agent in titanium series 

S5 or alimlnate series. 
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Packag e 

[OiaO] Xne package is made from a m©tar film or aNoy film. Th^ matal/ aWoy f«m may be mada of Al, Gu, Ni, Ti, Fe, 
bra^, or. st^mtas^ ^eel. Th^ m@tal^alloy film ranges from 20 miorons t hiel? t<? tOOO microrts thielc. TTtei metal/atJoy film 

s may 1?^ shaped \m m package $h<m\ \n figures 1 8 to ^1 ^n^u^ a dtei^ dranMng fer mtir^ #$^is^l5?t$ ^ 
Wgh spacious efficiency. In ea®^ wN^re a lamrn&te fUm or Jaminale thin plate, whidi ane an aluminym plate or ste^ef 
pfat# of 30 microns thick to 500 mfcrona thick having one or bc^th surfaces coatecf with therniopJa&tlc ri^ln or m^m 
adhe$lv0 resin of 5 microns thick to 1 00 micron^ thick, is u^ad for the package, any pij pr f ubricant Is not required for 
the deep df^vs^fng^ and ttte deep drawiRg la taken into an Wine nfianufacturlng. It is preferable to u^e a metal plate with 

10 b^th ^urf^o^e aoated wTth polyethyterie i^rephth^iate fpr ja fmrf. of th$^ p^kag^ %ffoem th^ t&le«£^r<]jJjft:s <^^U 1^ r^ss^iv^. 

madje of @\imlmm ranglna from BO mlo^on^ thick to SOO mk^rom Wtck. rm surfaces; of the metaf ptate are not to 
contaminated wttholi, and, for this reason, may be degreased. In order to erFhance the adhesion with tho resih lAy^i 
the metal plate may be subjected to a surf^e treatment stich as a roughing with chemical etchant, a coverage with 

IS compound of partially amtnated phenol po^mer, phoepha^ and titanium compoiind* a pfelimi**ary antl-dorfosfoh tre^t^ 
ment with pho^pt^ or a stirf^oe treatment m%h coupllrtg a^om in titantum s^rl^is or alimihate. 
[01 Sill A ^ommf^ P^f^ »^*c?H \^ figywm t to s i , and v^;i^^mmmt crnnpQn^^ pam, wftieh am 

showm in frgvir© S3y are^ p«Ftial|y maclei trom a metarl pfa^ ^ho^r msf Win cmfim- tWe irtslaaoi^, the mefef 
may be connected to the electrolyte celf for using rt as a temntnal. 

so [01 22} The package shown In figures 1 8 to 21 are f o^d up along both sides, whkih do rtot contain ^y transit portion, 
and the both sides of the upper component part ara pinched ]n the fotd-tip side portions of th0 i^wor oompon^fit part. 
This feature is deslrabJ^^^ because int^rjniHy g0r>arat^d gas hapdly br0$^^ th$ plnoh^di paortten*, Ther l^na^ film or 
iamMtat^ ptat& Is <l^f rab^e for on^ ol th&t^ \ipp&t an d iow^r ecMiTtpoiient parts l^om vieiMpoInt isi'thm oUfree proo^ 
or contafn<hjil3oh free process^ because the famir^at^flfm or laminate plate ie $hap^ into the upper/ lower oomponent 
part through the deep drawing without oil Hoyi/^ver, if a heater be diroctiy brought into oontaiot wfth the laminate pf atOj 
the reein wouid be adhered to the heater in the package shown in figures 1 a to 21 , the metal exposed component part 
protects the laminate plate from the heater, and the resfm Is never adh^r^d to thf h^at^r A prior aat p^?ikages Is mad© 
from a laminate plate having the outemiost resin ^ayer made of having a high aiding point, and the fusion bOHidlhg 
Is carr^d out at a pertain point between ttie fusing point of the lower resirt layer ^ the boundary to tij^ o^er oompOfnefft . 

30 part and th^ fusing point of the outermost resJn layer. Tlt^ prior art pacl«age ea^nslvi^i aitd mqulress^ A dell^aie 
temperature oontroi. However, the probiems are sotved by using the above-desoribed package. The metal ^pos^ ; 
component part may be the component part partially folded up. Otherwise, metal plates may be prepared separately 
from the upper/ lower component parta as shown in figure 25. 

101 23] AfthoMgh pltir^i qompon^nt pam are ass^mbfed loto the package m shown In flgures^ 18 to 23» a sSieet of 
S5 matertel may be wous>de4 or folded for fonrilngpfiickag^ 

Sealant 

[0124] The sealant used for the package based on the fourth concept of the present inventroir includes aromatio 
40 polyester resir arid barrier resin agafnsi gas tn the aromatIC: polyester resin. The sealant may: have: a two-fayensd: : 
structure or a three-layered structure as shown In figures 1 8 to 22. The sealant may have a portion where the barrier 
resin Is not contained. Of course, the barrier resin may be contained In the entire portion of the sealant. 
[0125] Examples of the barrier resin against gas are polyalkylene naphthalatesuch as po^ethytene naph^aTjStSf 
aromatic potyamido, t^ause these sorts of compound have fusing point close to Itiat of the aromatic polyester resiin 
^ such as polyethylene terephlhafate. When those sorts of barrier resin are mixed with the aromatio polyester resin , the C 
mixture is hDmogenous, aleak path hardly take& place, and exhibits good airtighip^^ 

group and polyamidp containing x/iyiene group are preferable in the arornatio poiyamido from: the ;abowe':described: :: 
viewppi r^. It i^^preferaipie that the sealant contains: the gas barrier rsfin at %:to iO; % by w@lgM^::ll ^:=mofe^ pt^qleir^le^: 
thatthe sealant contains the gas barri^resin at 10 % to 30 % by: weight to the a.romatle polytst^r.reslnvp^^^^ 
so terephtha^i^, because the polyalkylene terephthaiate is well f^ 

sealant containing the pplyalkylene terephthalate achieves perfect sealing and high gas barrier capability, 
[01 26] Dicarboxylrc acid forms the ester structural unit of the polyalkylene terephthalate. Examples of the dicarboxyiic 
acid are aromatic dicarboxyiic acids such as terephthalic acid, Isc^hthalic acid, 4,4'-diphenyidlcafboxyiJc acid, 3, 4- 
diphenyicarboxyiic acid, 1 , 4-haphtha1enedk^rboxyi1c acid, 1 , 5-naphthalenedioarboxylk; add) 2,5-naphtt>alenedtoar- 
boxylic acid, 2, 6-naphthalenedlcarboxylk; acid, 2, 6-naphthalenedlcarboxyllc acid and 2, Z-naphthaienedlcarboxylic 
acid. In case where an aromatic ring is provided on the diol side, aliphatic dicarboxyiic acid such as succinic acid, 
adipic acid, sebacicacid and dodecandionn add or dicarboxyiic acid such as 1 ,4-cyc(oh6xanediGarboxylic acid, 1 ,3-cy- 
clohexanedicarbolylic acid, decaNndicarboxylic acid and tetralindicarboxyllc acid are avaHabie for the polyalkylene 
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[0127] Examples of diol, which forms the ester structural unit, are aliphatic glycpl suph as propylene glycol trlmath- 
ylene glycol, diethyltSne glyeaf arucf 1 , alicyclic glycol suoh as 1 ,4-cyclohexEn0dfm^thano[, t , ^-cyolobex- 
anec^lm^lHanof and 1 , S-cj^ctoh^x^milo* of bi$piiidfii«il A* Xylyf^n^-t^ontafned pbfy wtMo is & jfeefrt of fioryafnld0 ijroduoecT 

{01 :g8] ThB xytyletiediamifief-cpmained compofient Includes xylytenedraitilrf^ as the mafri component, and exampf^s 
of the diamine ar© metaxyJ^ned^min^ m4 paraxy lylen^^diamfrta. It is pmferafel© to u^© dfamin=@ cJOfflip^jfi^m ci>ntalnjng 
metaxylyl^n^d^amine ^'^fnol%ot ntom 70 mo^ Efepeciaity, dtoJn^ comporjeitt 0onM5f nfl in^feixyJji^l^rr^dl^ 

pies of another sofi df^rn^ sHph^tb dfahnine soctt MramethyteiiedfaTtliie, p^ntam^thyfefiediamlrje!, h^scam- 
Gthyfen^diamine, octamethylerisdiamin© and n0rism0tliylenedlammi&, d^^fne -^lijaN as paraphehylehedf- 

aminaoraHphatic diamine; such as 1 ,3-bisamin[Qmethyleycfohexan& and 1 , 4-^i®amir»0metfiyicsycfohexane; • 

^5 EO1S0] thi^ dk?arfe?oxyib acid eamponerit cofttalna tit^e:^ straight ef^Jn Mphatfd dibBBi^ ^6id a& ^ mMn Qpittponent. It 
Is pref0fabft that the a-oj straight chain adphMb dibast? aold h^^ the earbon fiwrtiS>ert*«twej@*i 6 ^nd 12. An example 
of th©cttcaEfeK>xy^& ac^ fSi^h$sie5.dicattM»eyIie aeid^h m ad^re aord, ^iiocfntoackf, glutarfc acfd, pimelrc acrd, suberic 
acid, asf^laloaMd, sebaote^let^ undeoanob dlais^id d«dd^de<sa{fi© dtmia^, m^d aiwiatfcj^dicayfooxyJfc acid such m temph- 
thalic acid, teopmhaHc acid and 2. e-naphthalen© dlGaftKia«yH6 $m l^inkm^ fn^WpBft ctoes d^sfrj^ tti0 

^ partlpylarfeatiims^ofthe present iRVwIion, 

[6131} Tha afQmatfe polyester reein and the gas taarrfer resin in the aromatlt^ pdfy^f^r t&sln serfes am fu^i^d and 
mix&d ftrming the sealant ti$@d hi the bm&rf b^«d on the feurffi wnc^ept of th© present iwem:fom Otherwise, 
solMrsit^^ aromatic polyester r&^HmA adlfd-^iltef afdmatie jaofy^Af *'©6lrt may be mixed before supplying the rrifxtt^re 
in a metltifig blender The mefted mJxtum formed fn a sh'^t ^aatant film. Exahipbs of the m#ftfr^ l^fefid^ 

^ ar© forming apparatus for plasm product^ $uoh as an extruder and an injection molding machine. 

101321 The sealant m&y haw a muitl-layer@d slryotyr^. rn thl$ inslsin^, tho resrn layer contafnmg the aromatic pol- 
yester msin and gas barrier resin 'm the aromatic polye^t^r eerier may be laminated wfth another resin iayeror layers. 
A metal, adhesive resin layer nmy, serv^ as another tayer or one of the Jayers- It Is preferable that the gas barrier ^er 
ranges from 10 nf)loroii& titiolcto too mlorons thtdc. 4n €m& where the ^fm^ re^ni t^yerfe hiootpomfed fn Ihe 

^ mummymti stttjcfpre, the m^f SEdfTi^iv^ resins }&^r from &mfcr©i^ mikt6 S0 mfd^ns tmk. Art exampfe of 
the metal .adhesive resin l^e^^ Is polyethylene ter^hthaJate. The metai adhesive resin tayar may be made of polyeth- 
ylene tereptTthaiate, only, or blended with anothepsort of component; However, the compbtierit is fallen withM th# Mgre '■ '■ 
between zero % and SO weight %. The metal adhesive resin may fe^e icppoiymerlzed pdlyester cofttQlnrrig:i||yi^|e^ 
terephth^l^::;a^:||Te:nfi^::(^ iiifyf^^ wm&^^i^^^^ 

33 from zero to 50 weight %. Thie^ib^nd(^d'^SN£»^^ ' '■ 

butylene terephthaJate, ethylene rsophthalate/ polyethylene isophthalate, ethylene sebacate/ polyethylene sebacate, 
ethylene adipate/potyethylene adipate and po[y{oligo(oxitetramethylene)-terephthalate), i.e., polyester having w ^ 
lalkylene as a repeated unit, 

[01331 F^art of the Inner §tirface or the erttire ir^ner surface is doated wtth the sealant: in b^ise where sheets of the 

40 laminate^^fllmvcon^ln :the^g»^ barrier: resin so^^^a^ te^sery^'^ias'lhe-^seadi^ tf^^^aifiilfftiii fM- iSi^Siliif ■ ^■ 

fusiori= bonded^ to-^:eai3h :Qthef:!Witf!tout^ 

^ [0134J There in not any limit Oh the structure d^ 
electn^de^ a E^^gath^e electrode and a separator. 

two sets are laminated; an elongated set Is wound, or ah eifdrrgsted riiarrdw set iw^ 
positive ^ecfrodeJs to abeofbtfation brdisc^aitieiBmf6h.T1iepdsi^ 

and other f unctfonai additives may be ftMher contalfved Arty knowti maferlsl M swaifatile for the pdifttve S^|t^(^ 
so Examples are (1) metal oxides such as, for example, LiMnO^, LMn^O^, LiCoOa and UKliOs, (2) conductive high mo- 
lecular compounds such as, for example, poly-acelylene and poiy-ahiline and (3) diS u If idb compounds ^)ti>t^ls:^d by 
general formula ( R- Sf^t),, where R is aliphatic group or aromatic group, S is siilfur, m is ah irit^gfer eqtiai td 
than 1 and n fs an integer equal to or greater than 1 . Examples of the disuifido compound are dithtogylcol, 2,6^dlmer- 
capto-1 , 3, 4-thiadiazoPe and S-triazine- 2, 4, 6*trithlol. An example of the binder is halogen -contained high molecular 
S5 compound such as, for example, polyfJuorovinylidene. A functional additive may enhance the electron conductivity, 
and examples of the functional additive are conductive high- moiecuJar compound such as acetylene blacit, polypyrrole 
and poiyaniline. Another functional additive may enhance the ion conductivity, and high molecular electrolyte Is an 
example of the additive. IWore than one sort of additives may be contained In the positive electrode. 



1« 



tflSOOCJD: <EP 12fll934A2_F,:. 



piasj Tl^^ in^gattyej^lectrocle contain* active matef iai; :;^rjj^ kndm\ ^iy;e mil^ri^Ui^ ^V'^|labli0:fQ:rlHif n^ative ei^c- ^ 
trp|:@ frt af tH^^ Is aoGumMifefed arid dWhat^leci : fexampf^^ mfeiteHkr^r#: nat£iraf gr^^ 

t«Niip^r^ure ti^alprooess^ artd amiPfphQjjQ c^jrb<>n which is pi^d^ cMsat^ipili^iiNi 
wlttii high pojaity. 

me^hyiethyl carbqn^t^, Y^butyrolactone, N'-dim^thylfarm^mido, dimothylsulfqxfde, W-m^thy^3iyjT&lid<2^iie and 
cm^Pl Tho salt may contafn oatioft of alkaline metal such as Kl K artd Na and anion af haftxa^sH^fSc^Fit^ih^d £i^mpt5und 

dioxan, dioxoran, 1 ,3-propansultone, tetrahydrofuran and vinylenecarbonatfe may be added to the elactrolyta. 

[01 37] The third concept of the present invention is applicable to thin film paclcagedflat devices such as, fpr exampfe, • 

The ^tj6\^e-descHbed fead terminals, filnrv package and «HeoWiyt4 belf m^y btf di&Tnbtrted 0h offi^r c<ifii^|onieht 

of tij^ : fe39:tt^|©;|:'^^|^Ct 

fouilh concept compr[ses:^:pj^Ki|^:fc^^ • Aid^^:k?p#i^ 

and tiie fdw^f component part 202 and te^d temiiRals 206. The upper compoti^in part 11^;$ ff^^ 
£s sandwiched between metai adhesive reein layeiB 21 1 , and a cup 201 a is formed through a deep drawing. Al?rim 201 b 
takes place around ttie cup 201 a. On the other had, the lower component part 202 Is made from a metiail plate, which- 
Is not coated ^Ith any resin layer. The lower component part 202 Is twice bent or fold up along both aides, and the slde 
port|pn& of thPjlpsfyeriqpmpon ent part 202:f orm ^longat^d popkets. The eiectro|y|#:ceH 204 is received in the cap 201 ^ 
and||^:Mai:|^^ 

50 Of tiie le^d terminate 20g project through the sheets of sealant 203 to the outside of the packag© 201/ a(S0; fitts; thsfe ; ■ 
lead tennlnais 205 project from both ends of the package 201/202 In dlnections opposite to each other The sheets of 
seaJant 203 are inserted between the brim 201b of the upper component part 201 and the peripheral poitioi^ eif pe^ : 
lower component pait 202, and the upper component part 201 , sheets of sealant 203 and fower component part 202 
are fusion bond?^d to one another. 

35 [013S1 The sheets of sealant 203 are made from the metal adhesive resinl^flHls ftnd tl?sati|^$iilb^ r66lrti^#Ks;:=: 
f ijslqrj |>9n4^d tp p gnpth^r The adh^srye resin layers and the gas barrier l^ememm^f^c/S csompoundi in polyeth- ii = 
ylene:terephthaiaie..A^^^ g^s barrier resinH.;il)^ metal; adhesi^^^^ 

fusion bonded to the lower component parts 202, and thejas barrier layeifs are fusion bonded toothemetal adhesive : 
resin (ayers 21 1 .of tli^ ypper componontparl; 20t . The sheets of gas barrier.layeriare further fustcm bohdedto the lead i i 

40 tennlnals 206 as shown in figure 20. in order to wrap the lead temiinals 2D5 tn ^e sealant 203. it is pmferabie to wr^ • = : 
interp]ie^i|:|>c;|^^ the lead temi]mls^2^ a^e same aslto^h^^^e^ seaiant^^: : i 

befor^^giflp^^iB;!^:©^^ toisiepac^g^^^ 

lead |tgipjjnif Ij^ sheets a^lafit a03^are fi^ion bonded to^he 

Intermediate portions of the Jead temiinals 205. The ffrterrnediate portions vw^pped:ir*:tiie seaiant 203 :am^s^^ 

^ both:end ppltions:2Q1cpfth6.^^^^^ and;20v Vi/hite the resin 

Is being fus^i;!, the milled resin is aijpwed to stay In the bulge end portions 2Q1:.o:,.ii;Mi^^ 
solidified reein prevents the metat layer of the upper cornponent from diroet cQntapt with the lead terminals 20&i 
[0140] Jhte non-^qy^us ©l^ptrolyte battery based on theloarth :G«fvcept of -toafirssent invention; ha©: various mod- 
ifications. One of the rriQdIfications is shown in figure 23. The cross soc^n sfiown In figure 2^^ ■■■■ 

so corresporiding to Un^ A-A' In figure ia. In the first modifloatipni: both of tie- u^ - 
202A are made from sheets of metal without any resin coating^ and a sheet of sealant 203A has three-layered structure, 
i.e., a gas barrier layer 232 sandwiched between metal adhesive layers 231 . When the electrolyte oell 204 is seated 
In the package 201 A/202A, heat is applied to the sealant 203A, and the metal adhesive layers 2^1 are fusron bonded 
to the peripheries of the upper/ lower component parts 201 A/202A. A cup isfomied In the i^per componant pan 201 A 

55 through a deep drawing as similar to the upper conr^onent part 201 . However, the lower component part 202A is not 
folded up. 

[0141] Figure 24 shows anotliermodif cation of the non-aqueous etectrolyte battery based on the fourth concept of 
the present Invention. The cross section shown in figure 24 is taken along a line corresponding to line A-A' of figure 
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18.: Both of tha upper- and lower companent parts 2atp/.202B are made of meta^i and are not coafspd with any resiirt 
iay^r, A she^ pf sealant 203C ts sandwiched between the upper comportent part 201 B and t^ia towar oompoptent p^rf 
202B, and Is made af the gas barrier resin , only. Th^ sheet of sealant 203C is fesion bonded to the peripheries of the 
upper/ lower oor^ficri»#mp^m2GtB^a<ig0i ■ •• 

5 [Q1 42] Figure 25 ehews yot another modification ef the non-aqueous erectrolyte tetter^ based on the fotirth coneepf 
of the present Inv^ntl^sn, The cross s^on shown fn f igyre teKen along a rifld? cG>frespa^1d^ng to rtn© A*A' of figure 
1 8. .^he wpper/;!cm^er component. partS:;201C/ 202C are made from ^^^^^ht fco^tfed; rrietal plates: MM&i pimes 212 
opated with the gas l?arder resfn m% ^d the b^mer mm lay^efe are fusfon bonded t<5 each ath^rwitftotir any 
isheet of eeallng layer Thus, the sheets of gaa barrier resfn layers ^^2 mv^ ^ the ^^^ter^t. 0oth porttorm of th0 

i& up^mJ tower coifipotient parts 2010/ W2C &m secured tei^ Mch ^th^r by me^m of tn^^^<¥l!p« ^whlcfh are shaped 
likea ehann^t and th^ gm b#rri#r resin {^^m ^ ar6 furtheffuslon IdontfatTtothe nftetal dfp^ not i^mmt 

m ttie cfrawings. jhtermedi^ite portions of th# lead unmlpaJis are wrapped rn sheets of gas bamer r^&)n layers, respec- 
tively. 

[01431 the modifications shown in figures 24 and 25, it is desirable that the barrfer r^sin fayerB are adhesive 
is to metal. However, the gas barrier reain layers of the other batteries shown fn figures 1 B to ^ m^f be adh^tve to 
melal. 

[0144] When ga? is generated, thegas^ gives rrseto Increases of the Innerpressure. i^owever, thfe s^^t th^paekage^ 
201/ 202, 201 A/ 202A, 201 Bf 202B and 201 0/ 202C are hardly broken by virtue of the sealant 20S/ 2038/ 2030. 
The non-aqueous electrolyte battery based on the fourth concept of the present invention is durable and highly reiiable:. • 
so [014S] Figure 26 ©hows a nriodmcation of the battery. A laminate film with a cup 201 and an aluminum plate 202 are 
assembled toigettier, and m ®heet of sealant 205 Is sandwicshecf therebe^twe^n* th^ structure fs ih^ert^rfitito ik gap \n k 
paol<; a08, mdl the pmk tsaee 20ft m pressed to th^ sstfi^ure by meartsf <if spring ctip© ^07. 
t0t4l9 : Rgure ^? showe another rftot^HsstTon the ^mtery. ^& er^ro^iE^1'!^04 is sealed pdoke^e, and the 
package is retained by a pack case 2Q©f. . 

SB 

Exffln&les of Battey^^ 

[014^ The presentilnventore fabricated: samples of the; batteries based onthe firsts second, third and fourth concept 
of ^0 preserrt invairttton^ an^S evaiuatecf m fofiows. Th^ samples <fo not s^ fftnit on tl^te t^shnteafl stoofie of the 



First Hxamp^ : :■ 



[Qt48] Powder of lithium mang^nate with spinel structure, carbonaceous conductivity Irhpartfnqj j^atertaf^nd polyvi- 
was ^.^ated-ea ^hat-^sfurry'w 

sluri^ was spread by usin^ a: db^f bfii^ was twWmily spread over a^ 

mrcrori^ thick with the doctor biade for formin^^^^^ p^^ cbHector White the slurry was being spread, non-coated 
portions toek|>laee1««e stnpsJ The slurry was^ri^^d in \^GUUrrr a^ 1 DO degre^ in centlgmde for 2 htiui^ ■ TTie sk^ 
-*o sImHarJy spreM oriithe b^er surf^. iand wa&^^^ In vacuum^The non^cbert^ti portions on th^^-^^ 

lapped; Witti ime aRQther; The al^ m mmi&d Wik^^h&^m^WBmm ww sibjecfed to a roil |r#slii|i an^ i§ 
rectaF>gUlar;prateS:V»)er#eut:to 

terminals.; Thus;; tt^e eiiht reotahgular pMt^s serves as positive coHector layers^aintf ^Srrii^ i " 

electrode^ The total theoretic c^ac^tance of the posltrve electrode was 3 Ah, 

45 [0143] On the other hmd^ amorphoLK carbon powder and pofyvJnyif^ 

ratio of 91 : 9, and the mixture was agitated so as td obtain siijny^^T^ a msiHrtSf tft^t 

the slurry was spread With the doc^r bladej The eluriyWdiB^spreM over s surface bf copper toll of ¥0 mfei^fenS tHik^ 
with the doctor blade for: a negative cojlfeisior: N^-bbafio(tl ttortlohs^ fo^^ ih ■ 

vacuum at 1 00 degrees In centigradefor ^ hours. The thtckii€^ss of the active material was regulated in such a manner 

«o that tie theoretic capacitance per uhit are^ on tfie negative collector and the theoretic capacltahc4 per unit area on ' 
the positive collector was 1 : 1 . The sitirfy was spread over the other surface of the copper foil. ffS^ resiJitaiit sheet 
was subjeoted to the roll pressing, and 9 rectangular plates were cutfrom tho rbsultaht shfeie^t: 1^^ 
plates were longer in both width and length than the eight plates by 2 millimeters. The non-coated portions were to 
serve as the connected portions to the lead terminal. The f*ine rectangular pMates or nine negative coHector layers 

S5 fomied in combination a negative electrode. Thus, the negative electrode was prepared. 

[01 50] The eight positive coifector layers were alternated with the nine negative collector layers, and sixteen micro- 
porous separator layers were inserted between the positive collector layers and the negative collector layers. The 
micro-porous separator layers were longer In both length and width than the negative collector layers by 2 millimeters. 
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The mksro-poroM^iSep^rator layers: w.^fieTnanwfacture^i by xHssechst Cejan:es!©:C0rparatlQn» anc^ware-^alcJ as Cafgard: 
2300, The negative collector layers were exposed to both outer surfaces of the lamination, and two more separator 
layers were laminated on the outermost negative colfector layers, respectively. The non-coated portions of th© positive^ 
eoH^or ts^i^ vme^ o|sipoeed to the mt^^mmH ponkmst of tha iteg^^^ dortaistor la^rs^ Thiis^ an electrode cell wa^ 
5 obtained. 

lOttl] An alumiitjsjmpqeltiv^ fead termrnal, which was 0;:1mf!limefrer thick, §0 mlHfn^etem *w^d^ awcf SO: mHlime^^rs: 
fong, was connecsed to the Ron^coated porttof^s of the eight positive coitector fayer^ by using an uitras^onic welding 
technique. A nic|c@l rregatiye lead terminal^ which was 0. 1 miJIimeter JhicK, 6CJ millimeters wid^^ and $0 millimeters long, 
;wa^ connected to the non^coated portions of the nine negative collector layer-s? Ib^ mtng the ultrasonic wefclitt^ 
. niquie. St>eet^ <3f mmkm had b^e^at maidec of modtfie^ polyprof^iene restln, and wi^re SO mrcroftfe mm, M^mmM^^ 
ponlons of the posftfve/ negatrve lead termfnate were wriap^tt wlh the ^h^ts of ^eatant, th^ sfteet of ^e^alanit 
were fusion bonded to the intermediate portfons. The positive/ negative lead temifeaf& were bend fike a crank ^ show * 
In figure 6. The outer portions of the positive/ negattve lead terminals vi?ere slightly higher than the L^permost midm- ==== 
porous separator layer- 

[01521 A sheet of tamirtate film, which had a ^ylon layer of 26 microns thlck» soft aluminum layer of 40 mlcnort^ thick 
and modified porypropy|en^e layer of 30 microns thfck, was prepared. A piece of JanniFt^te fi^ «ms otit ^rom th^ she^f , 
and was placed on a die. The modified polypropylene was directed to a punol^, Thteptece of laminate film was shaped 
Into a lower component part with a cup through a deep drawing. The depth of tha cu|^ wa^ alight^ greater than the 
thickness of the Bleclrolyie cell Tha punch was subfstantia^ly as wide asthe areaofthe uppermost/ iowemiost surfaces^ = ■ 
of the etectfolyteoell Thedrewas? wider in each din&ctionfor theic^d termtnalby 1 0 mllltmetemand irjih^peqDandioular 
direction by 1 m aiimeter on each side. The low^fcompomnt part with tha cup was obminectthroughthe deep drawing. 
The lowor GonTPQn^nt pmt visas tHmmed. so that th« t^f^. d 10 millimefeeir Wfde was (ell arotindl that x^up. Th« lower 
component pmwdSimaliri^me<l In ^u^^ifmwrth.^^ d^awfiWar^djreplM ^ii<!ltf^^$i^')Q4y«@ 42^11 wa^ 

puim the oup. The pieces of sealant arounci th^ Int^inf^adiiaEei pprtions of fhe lead taming wei^:l^ cortEa&tf ■. 

55 the brim of the lower component part. 

[D153] Another piece of laminate film v^m out from the sheet for the upper component par^, and waSi not shaped 
through th@ deep drawing. The periphery of the upper pomponent part wss aligned with th^ p^^jpshaiy j&f the bflm- Jh$ 
cup wa$ closed with the piece of laminate fllmf and the pl^^ of sealant were sandwiched betS<?eef» tte brim of the 
lower conponent part and the per^her^ portion of the upp^r component part. 

30 [0154] Rrst, the pieces of sealant were fusion bonded to the short end portions, which contained the transit portions, 
of the upper/ lower component parts, and, thereafter, one of the side portions of the upper/ lower component parts was 
fusion bonded by using a heat sealing technlejue. The conditions of the hea^t sqaling were determined such that the 
lead terminals were . never in contact with the altjminum layers of the upper/ lower component parts. 
[01 06] UPF^ was dissolved in solvent at 1 mol/ litter for producing liquid efectrolyt^. The solver»t contained propylene 

3s carbonate and;»!rie%lT#thyj oart^onateiatao; iSO.by we^ ftsslon bort^idsidii: portion^ 
toward the ground, and the llqyld eiectroly^^ 

sfde portion of the package. The arriouM of injected liquldi eiectrblyte was equiv^^^^ 

cell. After the Injection, degassing was carried out in vacuum. The package was Inserted into a vacuum sealing appa- 
ratusv and the 'non-fusioi* bonded side portion of the package was bonded iri vacuum by using the hisat sealing. After " 
« the heat sealliiii^lri =:vsGOurn,: ^o@impbh^hft pa^^ mwaifdiy' waipi»d=: tYm «am(i^te titHiw t^ilb^-'iiim^^'^ 

[O1Sfli v:ii-Othei^t**0^sanr^les^ wem sliriKairto'*hie=®afinpl^^ arijcl^hie lhi^#'Mrtta^if^^^/i^^|i^^ u^j^^The'lSid-"^ ' 

ternftinafe: of the^siampil^^^re^i^ meiiaf ihtei^ohiiM^ti^ as sfriifiar to the battofV ' " 

shovwt^rfi:%iures"©?^afte^7^JThree^:san^ 
4S were inverted. The inverted samples were piled up, and the lead terminals were^ eledt^ ' 
the conductive interconnections. Thus, a first comparative sample was obtained. 

[0157] The present inventors further fabricated a second comparative sample, which was similarto the batleiry sho^h 
In figure 1 A, as follows. The positive collector layens and negative collector layers were produced similar to those of 
the sample e>ecept that 25 % of the riottHsoatsd portions we®^ g^ered Ih "eaN^ki^' ai^ai^ l)i tHe 
50 iong erdaj and the "eaNlke" areas of the positive electrode were posttii>hed oh thi# 0p^>b^r4^ Sh<^ 

areas of the negative electn>de. However, the ear-like areas of the positive elMtrode were close to the s^a^^ 
as the ear-like areas of the negative electrode. The negative colteGtor layers were alternMed Wifh th& po^ftlVe doliecif or 
layers, and the separator layers are Inserted between the gaps between the negative collector layars and the positive 
collector layers. The outenmost negative collector layers were covered wl^ other two separator layefs. An aluminum 
positive lead terminal, which was D.1 millimeter thick, 1 0 millimeters wide and 50 miillmeters long, was connected at 
the inner end thereof to the non-coated portions of the eight positive collector layers by using the ultrasonic welding 
technique, and a nickel negative lead terminal, which was 0.1 millfmeter thick, 1 0 millimeters wide and 50 millimeters 
long» was connected at the inner end portion thereof to the non-coated portions of the nine negative collector layers 
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throufti the uftraaonicJ^ wfeidlng. Prt^r to th© tiHra^i^nic wefdlng^ rntwnedia^e portions of the positive/ negative feacf 
termmafes were wrapped in sh^eita of s^^tanfe mad^ of the rrmc^ffied p^jrlypropyl^no. Th# ^h^^t^ of ^eaf^nt Wer& 30 
microns thick. 

[aiiS] A sheet of temrn^e tWm, wliNsh ^E^l1Si^^l«<^4a^f fiy to^ ^t-ofm mrc5rDii& mak, alonnirtum i^^W^ m^on® 
mm and modif red polypropylene fayer of 30 microns thick, was prepared, A pfece of the laminste film cut fmm 
the ©heet, ®nd' a Dyp formed irt the j^iec© of l^mlnm im by using the deep drawing. The piece of l^rnate film 
wa^ pyt m such a manner that a punch was. brought into a>ntact with the modifred polypropylene layer; The depth of 
the cup was half of ihB height of the taminat^d ^ieotrodes and separator. The periphermi (portion around ihe cup was 
trimmed sp as to (esve the Mm of 10 mfllln*eters wide. 

I01S9J: Another ^hml of immiTOte ftJm ms. also ot«t from tft^ mmt, Bti^ a cup wai^' f€ii>tmd thepeln. The periphery 
mrmti4 eup trf mmed ^uoh th^ ^ brirrr was reft smutict the ^^p. 

£01^0} The iamln^tloJt of el^rodes artd i^eibar-ator was put trt the cup, and the sheets of sealant were bought into 
control with the brim around the cup. Theiead termfrtals projected in parallel from c>ne of the short ends. The lamination 
of electrodes and separator was confined in the cups, and the lead terminals were sandwiched between the brfms. 
The short ends end one of the long e^ds were borjded by using the he^t seaifng- The bonded long end was fnolined 
to the ground, and the Wqiiid ieleetrolyte, which w^s se^e e$ the liquid eteotrolyte inj^ed into the sampfe, was Injected 
thrQ«^|::«ie fl^n^fefOnded :fing i^ltialion of etectrodes and separator. :l^R®:=9mount of injected KquM ejeo- = 

trotyl wafli eqtt^lent tO:6 vclgmie % of theiamtnatlon. After th^-deg^slnQi th^itt&Jl'&iended long i^lde portion wj&s 
closed ;by using the. heat . sealing in vacuum.; Three battened tHus fabricated were pfped up ln such a manner thai: the • 
positive Mad teriTiW^s^ :!^^ fead teittifei^l^; were i^ecUlosip^nh^cEed ^ 

thrpygt^ fitonductiyeMeRjor^^^ 

EOiai} The; Bmpl&^md comparative esmpte were h^onfegdly p^nis&d <m a pfate, and were maintained m hfgrft-tem- 

pensl^pei^t*^^ 

tlgr^^^iiid^illCi^iMii^ 

and second comparative samples. • x^^'^- • 

P>1 ^j:: :: Aftef 30 cteys^ith© ppeisent inventors^obsefved the^^^mpl^vf sei^id oiijm^ 

samp(e to see whether «fectro.|yte^ had been leaked from the transit portions and whether or not any precipitation vms 
found around the i^atisfl^iMji^ or precipitation was observed around at least one of the six transit ■ 

portions, the sample oFcompai^esan^teiwas-jii^^ The resUfTiWa^ i^tjjip^ 
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Around positive lead terminal of the lowest battery . 



40 slightly higher than the uppemsost surface pf the el^roiyte cejk The Internally gen was accumtilated In ^e ■ - 

upper portion of the space, and the transit portions were purged with the gap. The transit portions were not exposed >;: : :: 
to th^^^le^rolyie, acid wf i^ f^?i<^^^i*Dr^ other hand; the transit portions of JSeiflrst and secor^dc^ ; 

nals, eind fheelj^i^ 
45 the transit pcrdpns fiviS the ej^^ 

Second Examp le 

[01 64J Powder of lithium manganate with spinel structurei caitwoaceous ccwiductivity impacting material: and polyvi^ ■■. 

SQ rtyUdeneflworlde were dispensed ; and bl^ded fn NMP at weight ratio of 90 : 5 : 5.; The mixture was agitated so that 
slurry was obtained. The amount of NMP was regulated in such a manner that the viscosity of the slurry was spread 
by using a doctor blade. The stuny was uniformly spread over a surface of an aluminum f of 1 of 20 microns thick with 
the doctor blade for forming a positive collector. While the sfurry was being spread, non«coated portions took place like 
strips. The slurry was dried in vacuum at 1 00 degrees in centigrade for 2 hours. The slurry was similarly spread on the 

55 other surface, and was dried In vacuum. The non-coated portions on the surfaces were overlapped with one another 
The aluminum foil coated with the active material was subjected to a roil pressing, and eight rectangular plates were 
cut from it, The non-coated portions were to be connected to the Inner end portions of the lead terminals. Thus, the 
eight rectangular plates serves as positive collector layers, and fom^ed in combination a positive electrode. The total 
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thi&orotio capacitance of thfe positive el^otracie was 3 Ah. 

[0100} On the other hand, amorphous carton powder an<< potyvinyfidenefluorrcJe were dispersed in NUP at weight 
ratia^of .St: Si ^iif?|::lbe::rnt?ctuir@ wi$:i;agiiaii;#i:l^:90;®^,^P:Q^^ sflmMW^mM' re^ulat@d;1hB£rch a:maniifsr^tHa^.^:= ■ 

th^. slurry, was .sppad.wl!^th the do€|®r,fc|i!#de; The: ©lurry.wasi.f pteaci ov^ a s^tirrfac^ cepper f ©Hid? itOomissrortiS thiefe= =: 
5 with the doctor blada for a nog^tiv^ qifJiteotpr N<w-«Q^t0Sl pprtten$ tooK place m«e s^^s. TIte ^fmy mB dried lifi 
vacfjumat lOO d^^re^alnc^dtiim^J^lqf:^ ^*P^f»vTlT*:WoHrri^^;=0HH^^^^^^ re^^^ed ^ syoN ja manner 

tfigi|theJh:0oretic-.^^^ 

tlie positive ooJiector was 1^1. The slurry wa® sprag^d over the other surface of th^ copper foil. The resultant sheet wm 
subjected to th^ roii pressing, and 9 rectanguiar plates were cut from the iBs^uit^nt BUmt Th^ niim rectangiil^ 
10 were lortg^r in botih. width and l#nglh than llie^feight plate^.fe^:2:^^IJin[^0t©rs. Th&.nofi»-poated porti^si^^jifk^eret^ mwi^^m 

immi Th^ B\^t\t po^iife^© t^H^d:bi layers w@r« aitemit^^ with tne nin^ neg^tiv^ ooliector fayers, and ^{yx&m micro- 
porpMS separator layers were inserted b&tw©en the; positive ;CoHeGtor layeris: arid the neg€itiye> ©Qilector layers. Th# 
micro-porpus separaj|>r layers worejonaer in both length an4:W.idth than tha negsp^v^coHector iay^rs by amilllmeter^t. 
Th%.jfTir?sro-ppriQMS:,^li^^ lay©r§:vy^|t;^::rhao*|fijC?tar^ttby:::WQ^^^ O0l^n^^@::!@o.rF^oratrot>, afr^l^tfereeofci aa-Celg^rd 
2S0b. The fieg^tfve collector layers weim exposed to both outer swif aoe® M Ifepolfiu^ separatter 
lay^m lamiFii^d on th& outemost negatlvi^ oollMpr:ii^m« reepe^ pb^iiv^ = -= 

coltec1:.Qr layeffjSi- w^r^ opposed to the non-com^d-port™flfe:©yii»:^ of '.«l$<?" 

trodes and separator was obtained for af> electrolyte. -.ii vi - 

[Ol^i?] An aluminum positive lead terminal, which was 0.1 mtilimeter thick, §0 millimetres wld# and gO millimetem ^- 
long,, was connected tp the non-coatet* portions of the eight positive cOffecttSi*: J^V^rs by using ark. ultrasonic welctlRg " == = 
techfif(|ue. A nickel ne^tlve lead temiinal. which wa;s 0.1 millimeter thick, ao millimeters wide andaQmrMftie^ej»torig,= 

portions of the posftlve/ ^negative lead,t0mii|nafe the sheets of sealant, and th:e;;sheet of sealant;. ■ .: 

in figure 5. The otit^r porttoh^ of ttie pdeiiitKfe/ negfative lead terminate were slightiy highef thkn the uppennost mlcro- 
poroijs separator layer. 

30 p>ieS] A sheet of laminate tim, which had a nylon layer of 25 microns tt^ick, soft ariimlnum layer of 40 micrans thick 

andjiipajSltlli^ A piec©;:Ct;:temle0te:ilm;;W^ ^'M 

and was piiafied on a die. The niodrfted po^lypropyfeoe 
Into lower ^pi^pp^fit^p^^ apMpithl^W^^ 

depth. I.e. , the recess formed through th^ deep drawing wa.^ 12s4% of the lamination of electrodes and separator befora = 
35 the connection with ti)^^ Je^d te^rrhMs, Tha punch had the J^epglh greater than. the length of iii^::lin!iitijatiott by? :t# : 

■ niilii^^f^::^||h^:^|i^ :: 

gre^r tha|?> the hel^W of the.eiedrp^^ ll^#W^i:ra^;ViPtMafeptar!te=:^w^ 
portiqn^ pf the lead tetmlnais were and the bottom surface of the electrolyte cell. After the deep drawing, the periphery . ■ 
of the'plece of laminate film was trtnnmedM lh^t ^ brim^ ?^ 
40 The lower component part was maintained in such a mannarthatthe cup was downwardly directed, and the electrolyte 

cell was put in the cup. The pieces of sealant around the intenriBdiate portions of the lead terminals were hetfiljiiicpF^ait:. ; = 
with the brim of the lower component part. The lamination of electrodes and separator was located In the ceritnai zone 

of th!^.|n^|^|Bi,',|||;n^ 

the j^esa by 8 rnillKneters, 3 miillmeteri, B n^HllrneteTO mliiini0t0r©, respectlveiy. 
^5 101691 

upperppnfiponentp^rtwa^ aliSJi^^^ : 
the deep drawing. The cup was closed with the piec^ of Jarriinate film, and 
betwf^n the bjrirn pf .the lower cotTJponefrtrpart ^nd thepf rjphe^ral portipn <^ 
{01^] First, th^ pieces of sea^^ iu^mn bonded the ^hort eRds, whi^^^^ 

a> uppers towrer comppnentpart^ and,. tttere^flt^^ : : > 

fusion bonded by Msing ^ heat sealing technique- A piecse 164 of polyethylene terephtafate, which was a square of to 
millimeters by 1 0 millimeters and was 5 miccons thick, had been sandwiched between the long side portions (see f [gyre 
28) , The piece of polyethylene terephtalate was expected to serve as a relief valve. The piece of polyethylene tereph- 
thalate was to be separated from the long side portions for leaving abnomially Increased gas pressure. Thecondltlona 

^ of the heat sealing were detemalned such that the lead terminals were never In contact with the aluminum layers of 
the upper/ lower component parts. 

[0171] liPFg was dissolved in solvent at 1 mol/ litter for producing liquid electrolyte. The solvent contained propylene 
carbonate and methyl-ethyl carbonate at 50 : 50 by weight. The fusion bonded side portion of the package was inclined 
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toward the ground, and the liquid electrolyte was injected into the etorolyleeeU through the other norv*ftlsforr banded 
side partian of the paek^gq. The amount of injected liquid @Jactrolytew^:0<^iif!^a!^m t€> 5 volwm^ %;M th^ electrolyte 
caiK Af^^r the inJacftJon, degassing was cacried out \n vmmm. The package W3s Ihefertsd \rm ^ va^uym sealing afjpa- 
raty^, an^i tha fiort-msrort bm<^ ^.pmi^ &f ttie paoHage was bond^ m Vacuum % using ftie ftaat seaKnp, After 
the heaf saaiing^ in vacuum ^ th^ vaxsuunfi; which had b^ti dmmp&tH m tm vmaum &&m\ng ^ppMalm, w^^ bmkeh. = 
When the almQsph&rIc pre^^ure was ^tmtmi on th^ p^aga, the clearance, with whioli th^ lamination of electrodes 
aii(J $^parato:r.:WasspacedfrQm the inner surfaces of ths package^ by Smrn ttiirt ^nd 3 mm; was crushed a^ 

rndjoaced by r^feri^nce TSSb, &nci the upper ^pmppn^nt p^it inwardJy waip^d atso IndicaMd by M er^nce 723b 
(se^ ffgum Aa a resiult, the upp^r 6&mpon^itt f:^art bei&^me lower thah the transit portions. Thus, th^ #^mple iQi? 
of ti^ featt^n^ wa^ obtairtfdd. 

fOlTaj Tne batle^ 10® was retained by a paokoaae tO602a^ $h0Wft lftf(gi/rea§. Thecup dfr'^tetl downwardly, 
the pack caee 10eC2 hadp^-esserpfates 1d6G1, which wmaswideastheeleatrolytecenifl, ^ndthepmss^rptet^s 
1 06Q1 were connected through poles to a frame. Although dftly two poles were shmin \n figure 29 between tfie presser 
plate "10601 and the frame, four poles vrere provided between the presser pfafe 1 0^CI andthe frame. The frame wa^ 
made of polyester resin, and the presser plates lO^CI were made of bakelite, Ute fr^me h^d re&itiency so that the 
pre&ser pfatee toect exeited jjreeeur© to the b^r^ iOB, and the p&sltl^e/ *legattvs eoUector fayers an<!J ^parator 
layers were tightly held irr contact ^h one anomer. 

£01731 The battery iOQ was repeated^ charged and discharged between 3 voM - 4.^ volt& at S amperes. In detail, 
the battery 106 was charged to 4,8 volts, kept the charged Voltage for Z houre. antf, tftereatter. was discharged at = 
constant current. Since, the charged voltage, le., 4.8 volts was out of the nomnal operating range, the test we^ here- 
inbelow ref^ired to as '^excess cycle t^rst^ 

£017*1 Th#ppfifs?er!t=inv«r^rs r$pi&a*^9dth^ei5e€^^ tsysfe teste Th# crushed poftidn 732b of the loiiief admponeitepiaft = ' 
gn^^yretiifiitisidit© 

the crashed pmlon rasb and warped portion 23 1 b btilged out. However, the poTtfohs of the package which were heid '■ ' = 

incofitactiWib^:the;press0r;p^e^s^^^1Q d^^:n0t^b)aJg0^ut^::flie;:piies 
bul#s;:portlon::was:tightfy^ret#pdi'^^ 

the gaa was blowri cmt-thfiaugh the relief valve. Nevertheies©. the charge/ dfebh^ge dyete edacity was not changed, ■ 
Third Example 

[01 TS]:i:i: A:thlrd:=ean^jpl0;w^ 

the pBK^-Gase^' Ti^ls:' meant' that thei^ectrofyte^cell' was 'miit: premised by^tiie:^pmS^er -jj^l^ 

[Oirej Thethii^ s^nrrple was eub|^ed to the excess c^«!?l^ test. The crUshMip^moh 732b and waijyed portion 231^ ^^ 
gradualiy r^tarn^dtb th© imtial shfa^^esi .Vtfhert the ohargia^disGharge reaehistfreeiSalh the 
padl«si^e^^s^su4^!Ei^lts;tSut^fe ©ut^;^l|^^ipf^eri|-^n\^ tl^e-^^eSj^$S$S ^spie'^istf ^ ^"'"^ 

crea^^::;Wh©nPtte:^charge/:di^i:hiif^ 

charg^idl8®hai^eyGleeapaeity^w tfteoftar^e/McHarg^^^^^^^^^"- 
cycle capacfty was dedmafeex^ alterthe :0^l<a^ &M^W^m^iM^M}c^mJii oiiti tHSSb&if'|MSiciH 

cycle capaoi^r wais reduced to ^0 % <if the Initf^^^ 

Fourth Example : " 

101 771:: i A fouKhieixampre was febrfcated in a slmllar manner to the second exampfe except that the" positive/ negaf n/e ' 
collector layers were adhered to the separator layers. The adhesive compouhd was pr^^^^^ ■ 
utadiene and lauroyf peroxide were drseolved ln toluene at 5 weight weight %, respectively. THepolybutadiene 

was sofdbyJSRasRB8tO;Thepblybutadieneltadt,^ bbrTdratk>at90%/thefu 

grade, and the mean motecular weight was between a hundi^thdueahd ahd ^^o^f^ : : 

[0178] The solution wa® sprayed to bmh stiitecee Of the sepa mef watdrted:tlt^^^ffl6i^ fotfn^ ^pt^ • 

of a#iesive43ornpour»d on theeuffaoteof the eepar^rfayers The present {nvenkrir& bb^ervedthe a^ 
spots, and CO nflrmed that the adhesive cbmpdund^poti& oc^ ^bdiit 2^ of the tbtM a^i of eS^ifi iuttac^^^ 
positive/ negative collector layers were attemated with the separator iayert, ^nd the famlnatioh Was pissed 
a hot bench pressing machine. The lamination was preliminary heated to 80 degrees in centigr^ fo^'5 ttiiiiijt&V 
Thereafter, the lamination was pressed at 6 kg/ cm^ at BO degrees in centigrade at 5 minutes, and the pressure was 
reduced to 1 kg/ cm^. The lamination was contlnuousiy heated at 80 dagraes in centigrade for 12 hours. Upon bbm- 
pletlon of the hot pressing, the positive/negative collector layers were strongly adhered to the sepanator layers. 
[0179] Using the lamination of electrodes and separator, the fourth sample of the film packaged battery was fabri- 
cated, Thefourth sample was subjected to the excess cycle test vvithout the pack case. Thecrushed portion and waiped 
portion gradually returned to the initial shapes. When the charge/ discharge were repeated certain times dose to 200 
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tjm@@i !ilie package started to bulg^ out, aticii tltereafter, the ga® pr^^sur© wm Increased, Whan tH^ charge/ disoharge 
cycle reached 400, the gas was blown out through! the relj©f vatve. However, the oharg^ discharge cycle ca|:>aorty wa^ 
not changed untxi the gas I5I0W. 

5 Fift h gxOTpte 

[O1B0] A sami?!^ of the fifth exampte was fabricated as slmtfar to the fourth ^xannpla-exoeptforth^ durance between 
the: electrolyte cell, and the package. The inner surfap^s pf the Qtip W^f© ^p^qect from the electroiyto cell by 2 mm, 0 
mnij 2 mm and 0 mm Using the electrolyte cell* In wWeh the po&itive/negatlve ^Hector lafyers were adhere tft© 
fi) separator (ayor?, the sample of the fifth example was canr^feted. Any cru&hed portion dki not take p<^ce HWev^r, • 
: the periphery of t^^^ upper componentpart. wa$ Inwardly warped, aad becam^ilowtj^r than the trahsft -pbftioris* The fifth ; i ii : - 
seBii^le was subj^edtsi i}m ssjfeie t^si without the paok ea^e. The warped portion gradually returned to the 

iftlEi^ ^hepe, J, 6., flst$urfaoes WhaathefOharge/discharge were repeated certain times close to 1 00 tatiee- the package^ i-^ 
started to bulge out, and, thereafter, the gas pressure was Increased. When the charge/ discharge cycle reached 200, == 
the gas was blown out through the relief valve, However, the charge/ discharge cycle capacity was not changed until 
theg^iSflaw. 

Sixth jExgrnple 

so [01 aij A sample of the sixth example was f abrlcatad as similar to the fifth example except tt>at th& positive/ negative 
collector layers and separator layers were simpJy lantlnated w^hout any adhesive ctjmpound* The fifth sahnple was 
subjected to the excess oyde test without the pack case, TIte warped portion gradually mturnsed to the MM shape. 
When the charge/ discharge w^re repeated ^^ertaln tim^::^sJ<efSj© tciJl:dC)! t^ peckag© startec^to bulp^ aMf^^^^ 
th&rmttm^t ttm ^ PRSSSure was Jncr^^ed, When the charge/ discharge cyde reached 200, thife^ was blown out 

^ through the iB|f<^f valve. Tl>© ch&rg&f discharge cycle capacity was gradually reduced together wf£H the bulging^ out. 
When ttie gas was blown out, the charge/ discharge cycle capacity wes reduced to 30 % of the initial cycfe capacity 

Th Ird QcBTiparat TO Example 

30 [0182] The tbfrd pp^r^E^ngllve sample was similar to theseccsid example ©jfc^ftofr ttoslrap^ of trie cup of thetewer 
component part. The electrolyte cell was snugly received In the cup of the lower component part, and the cup had the 
depth approximately equai to the height of the electrolyte cell. The transit portion© was slightiy innerthe surface ?>f the 
upper component part. The Qther fe^atures were similar to those of the second example. The upper componetvt part 
was not inwardly warped, 

3s [01S3I The third comparsjtlv^ sarnple wais pinched by the pack case, and was subjected to the excess oycte test 

The package immediately started to bulge out. When the charge/ discharge cycle reached certain times dose to:4© = ^ 
times, the pack case was pushed outwardly due to the lE^temaliy generated gss, thepaci<ag^ of thetiiird compar- 
ative sample was deformed. When the charge/discharge cycle reached 50, the gas was blown out through the relief 
valve. The charge/ discharge cycle capacity was rapidly reduced around 45^h cycle. 

40 

Fourth Comparative Example 

[0184] Thefourth comparative sample was simllarto the fourth example except forthe shape of the cup of the lower : ' 
eomponenipQrt-:Xhe eieptrplyte p^ w^s sr^ygly reoeiyed in thecup of thelowerciDrnponent part^ and^^^ : = 

45 depth approximately equal to the height of the eleotrptyts: cell. The transit porpons was slightly innerthe surface of the ; 
upper component part. The other features such as the adhered electrolyte: qeN were similar to those of the fourth ■ 
example. The upper.component part was not inwardly wan^^ - 
[018$] The foiirth ccMtiparatiye sample ^was not punched by flh^^ 

test The package irnmediatefy star^dto bulge out. When the charge/discharge cycle reached 7% 
so out thrpugh the reilff valve. Theohai^ d(SGh«^i(sycle^^^ 

Comments 

[0186] Comparing the second example with the third comparative example. It Is understood that the space around 
55 the electrolyte cell is effective against the gas. Even though the gas was generated in the charge/ dls<^arsfe cycles 
underthe abnonnal conditions, the gas was accumulated In the space of the second example, and caused the package 
of the third comparative example to bulge out in the direction in which the positive/ negative collector layers and sep- 
arators had been laminated. This resulted fn the difference in time between the second example and the third compar- 
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at iv^. example. Since the gas was accumulated In the space around tfie electrolyte celfj t^e ga^ pr^^ure was slowly 
raised In the package of the second example, and a long tim& was consumed until th^ gm tlpw. Th& gag pj^ssure 
Immediately started to rise In the package of the third comparative example, ar>d, the Um& pefi<^d th& gm 0ow 
wa« short. Moreover, the charge/ dl^^rge oycle capadty w^s not rer^fltjed Ih the second example until the gas btow. 
However, the charge/ dlschange <^e capacity was ^astlcally reduced In the third eamparatfve example. Thk ph0- 
nomenon is derived from the lost of the lightrtees between the positive/ negative collector layers and the separator 
layers. WIterr the ^as preasune was raisfed, the difference between the vacuum and the atmospheric pressure was not 
exerted on th^ lanilnallon of positive/ negative collector layers sind separator layers^ and the tlghfF»e$$ laiefween the 
po^tiV^ n^gaavfe oolleotor layers artd the separator layesl^ feat. This resetted in the reducytlon of the charg^dls- 
csli^rge <5yc^ c^^^iiy. Tfi^s, th^ $^coftd exarnf^teia mone^ttfsfcifeaf andm^imfell^bt^fiNtn the third <:^diif1{if4mWv^ ^wkttpl^, ' 

discharge cycle capacity probn^ed. Thi^ wb^ beo^tfse of the f^ct that the pack case prevented the femfnation of ■ 
positive/ negative collector rayer& andsepa^ator iayers from the gm, Thepacfcca^efeeptthe po^rtlv^/hegativ^ coileolor 
layers and separator layers tightly held ^n contact w^h one atiop^er after fh^ ftee of tii^S«J9 pressure. Ihm ,1he pack 
case n>al<^a the battery durable. 

{01 88J Comparing the thini ©xampfe with the fourth exemple, it Is understood tHatthe adheeion between the positive/ 
negative coWector layers and me «epamtt^r layers assftfevs the good durabflily as similar to the pack case. Thue, the 
adhesion botjveen &e positive/ negi^e coSector layers and |he separator layers is equivafent to the pack oasi^, 
[0109] Although the space was removed from around the electrolyte coll of the fifth example, the upper component 
part wa^ wafped. Th@ warped poetiiin of th^ upper wmponerrtrpart o^'ered a i^gtc® for aocumulating the q&b. For thfe 
reaaon, the gas was not bjown urttif 200 When ccrmparing the twm eii^ampfe with the' fmt e!^eampfe, ft is un- 
derstood that Hie^tkm um th^ ga^ bbWls^ d^pe^identi^Fi m& voiume of the space fof accumulating the gas. 
£0190} Both Wh aBd^Ktls example dm mt m\f^ sp^de around the electi^yie oeH^. However, the upper com- 
ponent M^hfr Wl^ir^d dLiie^ to the difference between th^ vacuum and the atmospherkJ pre^iiM Thte meant that 
a littte space waasvailalai'le for accumulatmg the gas, Forthis reason, the fifth and sixth examples repeated 2D0 charge/ ■ ■ 
discharge cycles until the gas tiiow. The fourth Example had fittle space around the electrolyte t&\K ahd afjy space was 
not created between the electrolyte cell and the upper component part. This resulted in that the gas was Wown at only 
70 cycles. y.^y^m^m^m-^^^^^ ■ 

101 S11 Comparing the ftth exampie with the sixth example, the adhesiion beiiween the positive/ niagative collector 
laye8m:iiafJd::thdi;sep*3it0r^lay^ 

[Ol^tii: :i#di*^ap:iE*g^:the fc>yith^: e^mpli^:;.WFth-th^<# RS^^^ihieiiTstood that the sfmcm arotiHd'"- ^• 

the ^Btrolyt© Gself; re^ In the large number of charge/ dlschai^ cycles. 

{019^ Alth0ug*T:the :excess cycle t^it^:^ the durability and roHabiltty " 

are presumable from the test, because it Is unavoidable that the batteiy temporarily operates in the abhOfmi^loond^tOns 
due tai«Joritr«S!l:;ei^:=dl^ ^d^^ large ariftouht of curretvt tempomrtfy generated and siiiflage of coolihg 

[01 : The above^id^sdrib^d emi^ m Mt^t mmmie thar* the eiecttolyte cells f 1 1 , 

in one of ttie compoj^ent parts of the paekages: However, the: cups arie not Jirhlted to those In the embodiments in so " 
far as the space in the component parts 1^ irioreasabie in a directlbh dlflieN^nt firdm direotton of the lamination of 
posftlve/ negative collector layers and separator layers. For example, even if a cup has a depth smaller \n value than 
the height of the eie<^rolyte cell, the component part is deformed upon cxjmpietion of the seating trt viduumi and the 
cup achieves the same effects as those cups of the embodiments. Both component parts may bm defomied so as to 

[01 9^ The package may be formed from a single st^fet of fflhri mor^ tiian tW6 ^he^ of f JM In case wfiere a " ^ ' 
singie sheet of film rsi used, the single sheet^^^^ up at t SO degree^- 

[01 061 The battery ^scordlng to the present invention is pinched with th^ pack dase; and the pack httS iframe ' 
with poles and the presser plates to be connected to the poies/ The battery hii^ be plhohed by iandt^ 
means in so far as the force exerting means has a resifiehcy of el^ldiiy ceil 
of the botlery^nthedlrectlon of laminating theposi^/ negative c^^ 

means may h^/^ the resHieney or elasticity. Otherwise, a resiNeht^ e^fas^ ekeitlriS) 
means. In case where the battery or batteries are stationary tn a building, a pusher may be a part of the building. 

Seventh Example 

[0197] The present Inventors fabricated a sample of the seventh example as follows. Powder of lithium manganate 
with spinel structure, carbonaceous conductivity imparting material and poiyvlnylidenefluoride were dispersed and 
blended in NI\^P (N-rrethyl-2- oyrrolidone) at weight ratio of 90 : 5 : S. The mixture was agitated so that slurry was 
obtained. The amount of NMP was regulated In such a manner that the viscosity of the slurry was spread by using a 
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do«?tor blade. Th^ ^fyrry wa$ mitmmty: spread over a stirlace of an aluminum .foil 20 mierojis thick with Ihe doctoi^ ' 
blade for forming a positive dollecstor Wftile the sfurjy was being spread, nDrr^<5oetted portbn^ tb6i< plice like strifi^; "' 
Tha slurry w^^ 4md. m vacuum at .1 QQ d^groesr In oentlgrade f©r ^ Jtoym. The sfyrry was simllarty spread on th0 other 
surf^i?^, an^ wa^ cJrieid 4r> vacuum. The non^ated porttom^n th^ ^urfmm vifem av^rt^fjjj^sf mh another. Ihe 
•5 alamJnum^ f p|l,iEsp4t6Ki wi^^ the aGtlye^rmtefl^t we^: aijbj^i^d to a roll pBe^$t^^^ r^qt^j|y»= pMm ware oyf ■ 

fronrv it. Tb^^E nof»-o0a^cl p<*ittom ^ be odnTOetcK* t0 the inner &n(3t pm<!^m of Ht© f^ad t^m^fs. Thus, the eight 

capacltanco of th^ posriive electrode Ah. 

[OlSaj On the oth^r hand, amorphous carbon powder and poJyvinyltd^n^fliiOnd© were dtep^rsod in HUP at w^ht 
the slurry was Bprmti tt^ doetdr bjlM#. The siuriy wa^ spr^adt over a surfacs of C0|>par Wl of t p mliDron$ thifck 

that the theoretic capacitanGe per unit area on the negatrve collector and the theoretic capacitance per tinit area 6 N 
the positive collector; wa3 i : 1, The «tun=y was spread ©ver the other syrf^^ -of the copper foH/The i^sdtaht eheet • 

pial«Si:V|^re. lo«9^f:i|^:|^ affidJen^h than th& j^^..^^m by 2 mirtimet^r^. The rron^oate^d portrone were W = 
serve as the confteoteci portion^ tus the lead terminal, Thes nirte rectangular platee or nine negative ooliector layers 
forit|ifdJn^cornbto^ negative ^^etr^d^; :Thu^ the nepthfe: electrode !ift^::pmpaned ■ 
^ 101:991 The eight poeitive coJIector layers were aftertiated with the nine negi^h^e iDOllector layer^j apicl sikf eeh micro- • 
porous separator layere were Inserted between the positive collector layers aitd th^ negative eoHector layers. The 
mfcro-poraus separator layeiB w^re longer In both length wkAh than me negative coJIeetor fayera by ^ millimeters. 
ThB,m|qro'^o™^;iS'epaf^or%ers; we^^^ and^vi^er^eisoid as Celgard- 

23% :T^^e:;ifie^^ 

collector layers were opposed to the non-<Joat©d portions of the negative eoliecter l^er^. Thtjs,^ lamlitatibh of p6a:iHVe 
coiiecfor layer$ and separatpr iayers we^ obtained for an eleotrolyte ceil. 

U^20] An ;^to!^mw^: w^ftive ieadltermritteli whioh wa^ iD^t imiliimeter thtck^ r^ltlimeter^ wide ^i^rid so itiiflimetefe - 
• rongj.5ite^,epii3^^ .the:: et0il:i|iKs$^lrv^:«3S)ils^ 

^ technique, A nid^er negative lead temiinai, v^lch was 0. 1 millimetiK^ttTick, ea?m^i%^l*i*?!*ii^ 

in figure 22, and th.e:eheet of sealant were fusion trended to the intermediateipoi^lonsi 
[02c|i| ^ ^h^^of (grriinpte filni, phi^^iihiadiian ato^ #^^0 mte^io^ 

yiene isophthaiate of 12 weight %, was |:>rep8red. A piece of lamina£e:f^m::wgie:;:ea^^^ 
into ^l^l^gi^|ilfr>:V^ OMpff»^hia::<iiee|% v^j^m^olfheioiipiiips^r^ 

negatiyie i^ers arwi separator layers. The depth of th^ cup vms eqyai to the heightol the eieotroiyte mi; The laming 
of P93ilive/ negative c^^^ the cup. . : :: 

40 [ozoi] Subsequently, liquid electrolyte was injected. The iiquid electrolyte was prepared as follows. yPFg vi^ae di^^ 
solved ir* solvent M^^m 

ethyj (;?^fl^pnat^ at;.^ ;= 5Q by; w "mWf^ 

electrolyte cell. :;:::;;:•,:::.:■:::.::::;: ^r^y:^^^:^.,^^,:^^ 

[0203] A sheet of aluminum was cut out. The sheet of aluminum sheet was a rectangle, and was 1 00 microns thick, 
^ The sheet of aiuminum was placed on the laminate film with the cup, and the cup was closed with the alumintii^ sh^et^ 
The aluminum sheet projected from each of the long sides of the laminate mm with the cup by 10 miHimeterB. The 
aluminum eheet was fold back along virtual lines 1 0 miffjmeters from the both sidesi and: bfiith sMe portions of ^M 
laminate film with the oMp were eandwiched in both side portlone of the: alumfnym sheet as elrtiHartd ^ioi^ ehown In 
figure 19, The,sampte was inverled, 
^ [0204] The ^fi^eetSi .of: 8^ resin was nylon, which wes produced thni^ugh : 

polycondenaation between metaxylenediamine and adipic acid. The nylon was referred to as "MX nylon". The MK 
nyton of 20 weight % was blended with polyethylene terephthalate of 80 weight %, and was foimed into a sheet of 
resin of 30 microns thick. In detail, the MX nylon and polyethylene terephthalate were fused, and were blended. The 
blended resin was formed into pellets. The pellets were put Into a unlaxteil extruder, and the sheet of resin was obtained 
through a T-dle metfiod. Polyester resin was prepared through C0i3Oiymeitzatlon between polyethylene terephthalate 
of 88 weight % and polyethylene isophthaiate of 12 weight %, and was fonned into a resin sheet of 8 microns thick. 
The polyester resin served as a metal adhesive layer The resin sheet containing the MX nyion served as the gas 
barrier layer, and was fusion bonded to the metal adhesive iayer. The sheets of seaiant had been inserted between 



27 



44SDOaD: <BP 1291934A^L> 



thealurnlnum plate and tte peripheral portions of Itie iamfnalefiim with me cup b©f<>rebendmg the peripheral 
[020^1 ThQ f dlci-up.pQrlianis of the atummum plate wer© heated to 300 dagreas In e^nilgm^ii© by m\n^ a heater. The 
strums of sealant w$re fused, and ttte fus^d sealant was ©preadi over tne boundarlae between th© teinlnatis film with 
tb^ <^^p ^ad th^ alymtriiim pfete, The ^y§ed ©.©^antwas sorkllfJesf, againi, Thi;s , the etectrolyte oeif wa^sea*^ tr?* the cup. 

5 In d^ilr using a j^eaf ats^h^nt> wWc^) h$id twa dopi&er ptetessi of 0.5 miltim^tdr thick ^rrd tg mMmm widfe, 

the pOfti<3ii« to b0 abated w^re d^f^ed lay rmm& of th$ efa^tio fortf© of ^prin^. The oirpped ^ate was as srmjf^ir to that 
shown in figure 26. One of the oopp^r piates was forrtied wlMr dents of 0,1 mtiiimeter desp, and the lead terminals 
passed therethrough. Though not shown in the drawings ^ thereat attachment had contact portions; whidi were brought 
Ir^to oontact with the portions to he sealed, snd the wntaot portions were coated with fiuorine-<!fdnteined' r^$\t\ $o as tO 

to. pr^j^ent thfe ^jonftact portions from adbesN^n to tte iwrtiohs to be m^aio^S. The Pr^a-^r was pm^^d to-th^ otit^ 3MKeoe& 
of thep^aj pitat^m^i:^!, #rKith^9^ j^np^hm^ntaoiirm^mi^ntm me po^r^n^eoii^c^^aj^ci wem hmxmm wo de^e^^ 
in ofeiitiarf £i^..Til^^ iiSft^fth of thfib«;##^ portion© wee miliimeters at the transit porifof^a and the remaining portions?. 
Tteiposttive l^^d tgffminal was finsHy ^taied, end thereafter, the negaWve load temninaf was sealed by usin^ a vacuum 
seafins niachiite. 

^5 £(^(171 Wten the fused sealant was solidified, the seei attachment wa^ removed from the battery. The san?^ple wa^ 
expoeed.to the ^^oeplierfc pre^stiire. The atm^^ptierte pressure was eoceited ott the package, an4 thepackagp^ was 
p&n^t^ def^rhf^^i t^i^Mee tlie def med fn the Qup wa^ l^ger In vol wte thm the ^lectro^ cell: Wrten gaa wei^ 
jntm»^IJ? gjenerateel, the ^^eforme4 portion was re(9oVBredi, aniithe gas was apcMmulated. 

The sealing method using the seal attachment and tfie partial deformation of the package, wh^h h&B the oip 

50 larger In volume than the electrolidt^ ceil , by virtue of the differetitiat presg^ure af!^ avaifabie for oth^r l>atterfee, which 
have packages made of poiyoloflne seiieg such as pi^yethylene, p0iypropyf0fte an^* modified res^in= thereof. Various 
modifications of the seal attachm^fttare ^i^labiefarthiftfemt^rfes in «o far asftl^f^lte^ ar^fuffllfed. The 

lead temiinals are clipped at ti^ tiaosa pafgons jal ttie send peitbne ooateit wl^ i?reat fusible resin. Metal membors, 
whi^h are tci b^.i^jpngjht.lnfio oe^taetMth.Jft^tf^fi^ po*1ld(5i*^ m 0im!s^\^.t<m^m^tSm^r^^, and are heated to or 

^ over the fu^rtg point of the re®in» The ateGtinrjent ?s eaqiecteer to B^tVB mtmmsmt rmm\mh. For thie viewpomt, 
copper or aluminum Js desirable for the seal attachment TheiseaJed potions^ ai5&tsontinuouel^oifppj^dwlth the seal 
attachment, and are certainly bonded to each other. The transit portions are afs^clfpped with the eeai attachment so 
that the sea^ attachment was preferably formed with the denta. Since the heater \^ pressed to the outer surfaces of the 
seal ^ttachmenftjt is preferable that me oiitereu rface^ amcoaW w Kh 

^ contained r^n^ or ^ilas^-^rf^oontaiF^d^Bsln. - ' 

[0209] The sample of the seventh example was retained by a pack ca^e as simfiar to that shown fn f fgure 27. The 
pacfeE caee had presser pJate^ a^ wljcfe:^::t^^^ 

connected through poles to a frame,, Although the pack case show in figure 27 has the; prosper ptatei^eio^^ 
to the fmm^: thfBugh:;a:s^h0le p to the-fmme by 2 x 2 pol#^. fhe-pack case =- 

3S includ|h9:i*^pE5©^rp^ 

wer^::S^r;^isij^d$^hn^Mghiih^>pa^^ 

210 di^raes in centigrade. The sealed: po^ v^re maintained; and the eiectrolyte was never reaiked frbrifi the pack- ' ■ 
age. Thus, the package mamtainedthe inner space in vacuum by virtue of the eealaht^ in |jas barker proper^ : " 
^ and heatTfesiftance. .. : 

[02111 The Pires^enljnyentore invei^ed^^^^^^^^ cup ddwnwardJy direote^J: The present rnventom 

fully charged the le^efted sarnple,: and graKft^ftir^ia ^ 
sarnple. The sealed portions were mdntained, and any teakage was not observed. 

HighthiPifflmple .. ■■ 

[021 2J A sample of the eighth example was fabricated as= similar to the seventh example exc^t that the MX nylon 
was replaced with polyethylene naphHiaiate. The sample was subjeotecf to the high^^pi^Ufm ilerfst a^ Sihlilitrfe thi&^ 
seventh example, ^d the inverted sample was also subjected to the high-temperatiire te^t. 
so oiDsen^d In both non-inverted and Inverted sarr^le;Tbtis /the eighth seattp afiS' ' 

heat resistancov 

Fifth Comparative Exampje 

55 [0213J The present inventors fabricated a sample of the fifth comparative example. A laminate plate, In which an 
aluminum foil of 60 millimeters thick was coated with modified polypropylene layers of 8 microns thick on botti surfaces 
thereof, was formed with a cup. The sealant at the transit portfons and the sheets of sealant between the component 
parts were made from a polypropylene layer of 30 microns thick and a modified pofypropylene layer of 8 microns thick 
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fusfon boncted to the polypropyjene layer, ©ther feato^s- were same as those qf the eeventh eX9ai^f>le.: : :^ 

[0214] The fifth comparative example was f&tainBd by the pack case 208 shown in rigure 27. The pack c^s© had tH@ 

thmij0i poles to thef rama. Th^ pack case 20S was macte of polyesater mim Th* f rwsi *^ 

s the pressor plates through the padcage to the electroJyte oeU. 

EiK21SI The present Invahtors chai's^d the f^h comparative example, and mised the temperature art^itnd the fifth 
comparative exampJe to 21 Q degrees in ^emigrade. Whan the temperature reaelvedabijut 1 70 degm^s. a small ahiiiWf^^ 
of electrofyte was leaked through the transit portions. This was because of the fact that the sealant was poor in gas 
barrier property. The present inventors Inverted the fifth eomparative $ampfd,.and esarrred out the::|iiflh tempS^pa^Uip^ ^ 

10 test The electrolyte waf$ also Jeal^ed thr<>i4gh the transit. portions around 1 70 d^Qre^ In oerrtipimdfe^. 



[021 6] The three sorts of sealant Msed in th e seventh and eighth examples and the fifth comparative exampfe, which 
were the polyethylene terephthaiate/MX nyion blending layer, the polyethylene terephthaiate/polyethyleAe rsaphthalate 
blending layer and ttie polypropylene/ modified polypropyiene blehding leyerj were subjeeftedtcS=a:test=fl)r=me^sttring 
& coefficient of oxygen pe4TniabiUty..:Tli& test was carried otJt ^ compllaf}»c»Sj with: AS^ 03935 =;and=iJIS :K7t 26. The 
coetflclent of oxygen permeabiil1^:'\iNi!aj$^i:1-; :k;::$0;; ■ • ■ ;■ 

I0jS17J From the above-described tests, it is understood that the seventh and elfl^^? ex^rr^ples^^^ high 
so temperature ambience at more than 200 degrees in centigrade without any leakage of the electrolyte. However, the 

seal was broken around 1 70 degrees In centigrade in the fifth comparative example. The sevenlfij^fldie^fttfT exarrrp^ 

were:;enhanced;*n:^ t!hiep!^k^g^?J<ept:*er Umr s^smm^inmi^iminj tbiisjitfe^-severith and 

eight examples were durable and highly reilsibi©. 

[021|3, xxMiWrtllbe-appr^^ 
ss present invention are durable and highly reliable. 

[02191 T^ieb 

the ieai at the transit portions is free from the attack of the electrolyte. The transit portions hardfy peel off f fom the 
terminals so that the battery is durable and highly reliable. 

£02201 The bifi^!^j;fe^fC^::P!:|^^^ 

30 directions opposite to each other It Is possible to pile up the batteries In such a manner that the positive lead terminal 

of epc^t^iit^^r^ i^i^s^^f^ th# battery oj^ bffleri^s at the towerv?; ttpper posltlori 

or positions. Ag^ ^ reiSMlt,. ^e batteries are cortnected in series without large resistance. The stacked batteries have the 
cups downwardly directed, and the electroiyte is hardly leaked from the packages. Thus, the half based on the 
secpr^d <^0Ji^jpt j^:CQr^^^^i^ 
3S resistance against the leakage. 

E02i2|^J:,^^. presem: IrwemUiH); h^tl^iii^lxM^ddililm package 

experid^b^^ in a diiijeotlon dPer^ltmrn lamination of positlife^i^ 

layers. Even when gas is Internally generated, the deformed portion is recovered to the initial sh^e, and offers the 
gas accumulating space. For this reason, the film package keeps the inner gas pressure lowerlh^nth^iia^^ 
-«? and the seal Is rnaimaified perlodt TtHis,: theifflm p*Kas0d isattety w is 

durable and highly reliable. 

[0222] In case where the defomrred portion Initially bulges out, the bulge poitton Is crushed or reEnacted from the 
surf^e qf the^; np^n-J^^i^lge pc^ When gas Is Wemaf generated^; thp crush ecJ oi^retmoted pOffioH^ife 
the bulge porNoii at a reiatlve^^ 
^5 the gas. . . : . 

[0223] In case w^>ere thecup is iargerin volume than the electrolyte celli tKe.cupv In which vacui^^^ 
oped, is crushed, and the deformed portion is easily obtained. 

[0224] In c^se where the positive/ n^ative collector layers and separator layers are pressed to one anoUier or 
adhered to one another, the positive/ negathfe collector layers are held in tigh^ 
^ the Internally generated gas so that the electrolyte cell is not reduced in electric power generating capability, 

[0225] In case where the battery pinched by the retainer has the defonned portion, the positive/ negative collector 
layers are held In tight contact with the separator layers against the i ntemaliy generated gas, and the deformed portion 
is recovered to the initial shape so as to accumulate the gas. The gas accumulating space keeps the gas pressure low 
for a long time period, and the electrolyte eel! continuously generates a large amount of electric power by virtue of the 
tight contact between the positive/ negative collector layers and the separator layers. 

[0226] The non-aqueous electrolyte battery based on the fourth concept of the present invention had the layers of 
gas-barrier sealant, and the gas barrier sealant keeps the boundaries between the component parts of the package 
tightly sealed at the hJgh temperature ambience at more than 200 degrees in centigrade. Thus, the non-aqueous 
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©Jeiotroiyte batteryite^^d Qn m& fourth concept is durable and highly reliable. 

PJSP?} : : InventioH have been ^hown and described, Ww\l\ be apparertt 

to thps® ^i?]l|e0;iti:t^^^ tlii^t; va^f{oy^ olianges and modificatioms may be mad^ wrtfiout departing from the &pml and 



Claims 

1 . A bmmry keeping m ^ttKude thereof st^ionary witri msp^ct tia an up-aftd«d6wn dimcb'di^l , c^^p^Ssf^g: 

a package (1 ; 1 A/ 1 1 0; 1 A/ 1 B> inctudrng a flrst ampomttt pm {?> itfrm^^ w^th ^ chip (g^^) dQwny^f^HEili? 
4fcreeted and a second CMJO^^nt p^rt (fa) p^<tm end b^nistect to m\4 «r$t <5(3inponfent^>#l{a) f*itr cfasing 
said cup (2a): 

an electro^© c©ll (Sa) recewad in said otip {Z&h and herfri^fJoally ©ealedfnaaid ffacicag© (t; 1 A/1 B/ iC; liM 
IB); and 

lead temninais (5iy 52ft S1k/S2f<: Stnr^52m; Bin/S2n) hfavlng resp^iesttve inner portion® electrfda%conn©Qted 
to eard eieetrcjt\^« ceil, respective cHitar po{tri>nsfiroj$etlrTig fnom aaftJ p^Kskagie (1; 1A/ 1Cf tA/ 10) iand 
respactiva mtarniediate pordona passing through boundary l^atwaanaalilMocmipdriant part (g) andaa^ 
aacQnd«oi^of¥efTtpait(1a% - - - 

<!?haf actgrlzed in that 

said imtsrrmdiate parttcms km m a l$vel Mlh hlQMt than tha upper sumte M sald^l^etmlyte cafl (3a). 

2. ;lh!a;:bai|tai^;as;:ae4:forthM battery is elongated tn a hoHzorrtai diractjon. $ald atectrolyt© ceJI 
(3a) Irrdudes posittvG and negativa collector layers and separator layers^ h<jrfz^^maliy nnafntained in said cup (2a>, 
ai^d temdary be^ part (2) and aald second oomponont part (1a) ara hortzorrtatiy 

imatntalnedv " 

3. A battery k^^aping an attituds thereof etalienary witn raspact to an up-and-down dfraettdn^ cbmpffssing; 

a pacita^a (1^ 1A/1B/ 1C; 1MB) including a first component part (2) formad With a cup C2a) downwardly 
directed and a second component part (1 a) placed and bonded to said first componant part (2) for closing 
; ©aid cup (2a); 

an aieotrolyte cell (3a) received in ^ad cup {2a>, and h^itnatieaily s^led In said pacl^ge (1 ; 1 A/ IB/ 1 C; 1 A/ 
1B); and 

: : : tead teTOinala;(61 j/ 62j? SI WB2k^ mmf mt^ SI n/SSn) Having r^specflv^ inner portions alactricafly cofinectad 
; to sal^alaetrtalyte eeir^ projaotingfroirisaid package (1; 1A/ 1B/ 10; 1 A/ 1B), 

aaid ieaditamtmafe (Sljif S2]^5m^^ si ft/52h) axrahrf ih retepaei^vedtl^tehaoppfoelteto each 

other. 

4. l^e battery as set tDrlti ;ii^;dalm battery Is elongated In a horizontal direction, said alactrolyte cell 
(3a) tncjudas positfv© and negatlva eoltector layers and separator layers horizontally maintained In said cup (2a), 
and boundaries between said first component part (2) and said second component part (1a> ar© horizontally nnfiilihfj' ^ ' 
tained for pemiltting said tead temiinals (61j/ 52i; 51k/52k; 51W52m; SW52f^ pass. 

6. The battery as sat forth in claim 1 , 2, 3 or 4, in which said battery (1 A) lia piled dn and electrically' ctorte to W'- ■ 
least one batt^ (1 B, 1 C) sWIar in structure to said battery (1A) for fbhtrfnga p<]Krtirer supply ijnlt^ ' 

6. The battery as set forth in claim 5, in which said at least one battery (1B) has a third component part (t a) mad^ 
from an expandable film and corresponding to said second component part (1 a), and said third cdmpoiient part 
(1 a) has a peripheral portion (99) capable of upwardly bulging out in a space (9) around the contact area between 
said first component part (2) and said third component part (1 a). 

7. The battery as set forth \n claim 6, in which an upper surface (1 b) of said third component part (1 a) and a bottom 
surface of said first component part (2) respectivefy have a length (LI) measuring a longitudinal direction of said 
lead terminals (51 j/ 52j; 51 k/ 52k; 61 nV 52m; 5 1 n/ 52n) and another length (12) measuring said longitudinal direc- 
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tion, and s^d l^rigth (LI) is lijtngsf t^m i^Bl4m<^^\0n^ pmi0:^tm^ 
ffmt cohipofrefTit p^rt (2) 



The baltery set for the in claim 6 or 7, m which a spacj&r is lfi$^rt©cl i3©twi@ien m\<i f'mt Qompment part (2) of said 
(^jf take^ place arouncf said spaoer. 

The battery as set forth in claim 5/6, 7 or 8^ \n. which said battery (1 A) is i;3i}lect on said at teast on© battery (1 Bjin 
such a manner that the lead termtnais (51f</52m.: .62k/ Sin)) opposite in: polarity are overlapped wfth one another, 

(a ikl of ^aiU lead terminals of said battery ^1 A) to ih# l&ad termirral {B2my of ^atd at one batteiy (1 B> th&r©- 

10. . A fllm packaged battery (101; 1:02^ 104; 105) comprising:: ; 
'5 a film pacitage (113; 330; 530; 630) made of an expandabie material and having a cup portion (232a) defining 

em eiec^rotyte cell <1^1) havmg electrodes lamhaled in a (Hreotton (ARI) different from a certain Hit^m, 
received tn said space and sealed In sard film package (113; 330; 530; 630), and 

terminals (112a/ 11213; 112d; 112e) having nespeiS^ly^iteiW^pOT^ 
^ oeH (111) and respective outer portions projecting to the outside of said film package (113; 330; 530; 630), 

gdjMirapl^rl?^^ in that 

s^^^ 530; 630} furth^.:has a: dsfontrabfe pbr^^ 532b) 

S3 11. The film packaged battery as set forth In claim I^S^; in y^^te^^ 

around said battery (101; 102; 104; 105) so that said defdrmabie portion (231b/ 232b; 332b; 432b; 632b) is retracted 
Into said space in such a manner as to outwardly projecting from an outer surface of said f iini 0a£^||^ 

^ 12. The fiJm package battery as set forth In ciaftr 11 , in whfeh saki def ormable portion (231 b/ 232b; 332b; 4^; B32b) 

.W|jS.;fe)^;rl5^^^ :pup;pc)r^^>n:^(g3;^^) :VvJder::iR'j9filtfi3ff)^:-;fl^ :s^ald:0ieel9i&i^'eell itedi^been^iformed^ilh 

^ajdfflm package.(113p 330; 630; 630). 



a. 

5 



1 3. The film packaged battery as set forth in claim 1 1 , in which said deformable portion (231 b/ 232b; 332b; 432b; 532b) 
3B was retracted when vacuum was developed in said space, and the: d0V0i*?pment of said^&s^ yggm oairJedoutt 

after said cup portion (232a) was fomned in said film package (113, 330; 630; 6^0). 

14. The tiattery as set forth Inclalmll, i2or13, In which said film package (113, 330; 530^630) is separable into two 
sheets (231/ 232; 331/332; 531/532; 631/ 632) of fNm or a sheet of f oidable tlfit\y and s^ald d^onfti^le por^ 

^ (231b/^32la;|S32b;432b^5^ 
part of said foldable film. 



15. Tlie film packaged set f<w1t J^ (113, :0aO^ ^r63O):iiS :^F^i^^ 
into two sheets of film (231/ 232; 331/ 332; 531/ 532; 631/ 632) or a she^ of foldable film, and said defonnabia 

45 portion {231b/ 232b; 332b; 432b; 632b) is formed in one of said Iwp sheet® (231/ 232; 331/ 332; 531/ 532; 631/ 

632) or a part of said fotdable f ilm. 

16. The battery as set forth in daim 14 or 15, in which said tjeforrriabie pGrtipn::{g3:1b/ 232b; 332b; 432b; 632fej) was 
fprnied by using a de^ drawing, 

17. The battery as set forth in claim 15 or 16Jn whteh said cup portion (232a) was formed by using a deep drawing. 

18. The battery as set forth in claim 1 4, 1 5, 1 6 or 1 7, in which said two sheets (631/ 532; 631/ 632} or two parts of 
said foidabie sheet are bonded to each other (143aV 153a') in said space In such a manner as to be resistive 
against an expansion of said space in said another direc^bn (ARI ). 

19. The frJm packaged battery as set forth in claim 18, in which said defomiable portion (532b) is retracted in said 
space in such a manner as to have inwardly retracted sub-portions (1 43a') dose to said electrolyte cell (111), and 
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20. The battery as set forth In any one of claims 10 to 1 9 Jn which said electrolyse cell has a colhllka Shape. 



to one another. ■ > ■■■■■■■■■■■ ■ .■■ ■ v = •■ ^ ■■■= ■ 

22,iTh^ battery :af: set: tarth In any:ono ofcfaims 10 to :20 V in; which said electrblytd cell fhdudfe^ prur&l platea, 
:and a retainer: ;(;t06C2; 208) keeps salct plural pfates h^ld In tight contact with one another^ 

.»5. THa tm pm^mb^imy ^ mtmi m i^aim mmtm said r&tBmtm0^^^0&0 of a^i^l^it^^ adher^db 
24. The battery as setforth in any one of claims 1 0 to 23, in w|?ii£i;?i^ati<i ^l^islr^ 

25* The battery as set forth In daim 22, 23 or 24, In which said retainer (1 Q6C2; 208) presses said plural plgit^ io otte 
26. liiAii^prooe^iteifabtiGatingi:^ 



a) forming a r&cess in a film (232) forming part of a package (232/ It 3), said recess tji^Shg.sirleJSr l^^ 
area {y) ttign an electrolyte cell (11 f)t)avrrtgpiyral piat^$; 

b) receiving an electrohne cen (111) having lead terminals (112a/ 11^y )3i«^^ 
said reca^; and 

^ m^^^^^0msm^^m{ii^mo^t^-(in^ m said pacl<age. (232/113), ■ " 

said sealing step c) is cgrrled^iewt in vacuum 
to the outside of said package, 

27- T^0i#n3iS0ss:::asv^:f6rth iii;:'<£lai^ 

portion projecting from sakt a portion defining saldrecess, and said defonn^lif# portion is retracted into satd recess 
In said step c). 

^ 28. A.ftQ?^«^ac|tteo:us electrolytei^tMttery^^ij^ni^p 
an electrolyte C6H (204), ^lid^^'=-^:V:;i 

a package (201/ 202; 201 A/ 202A; 201B/ 202B; 201 Cy 202C) having a bonded portion and sealing sakJ 
electrolyte mir:p04) tft^rerrv'^- 
characterizeclbv further Gomorr^ng^^^^^^ 

a sealant (2^53; 203A;^20©f(^ is pbitlbn and iScffil^h patyist# r^sin ^nd 

gas barrier resin. 

29. Ttebatteiyasi^f6il«i:iridalnfi28^k^^w 

30. A non-aqueous eJectroiyte battery comprising 

an electrolyte cell (204), and 

a package Including a first metaKic component part (201) having at least one surface coated with a resin 
layer (201a) and fomried with a foo&ss for receiving said eiectrdiyte ceil (204), a sieiednd m^t^llb bdiihpjoHint i^kn 
(202) iiaving a m^ailic surface and a layer of seaJant (203) inserted between said firs^ rhis»t^tiid edIiipbnWht pm 
50 (201) and said second metallic component part (202) for sealing said electrolyte ceil (204) In said package, 

chgfaeferlzed rti that 

said second metallic component part (202) having a peripheral portion folded back In such a manner as to 
be held in contact with a peripheral portion of said first metallic component part (201). 

31- The non-agueous electrolyte battery as set forth In claim 30, in which said resm layer (201a) Is made of metal 
adheske compound, 

32. The non-aqueous electrolyte battery as set forth in claim 31 , in which said metal adhesive compound is copolym- 
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erized polyester resin containing ethylene terephthalate as a structural unit. 

33. The baltety as set forU^ in claim 30, 31 or 32, In which said sealant contains aromatic polyester resin and gas 
barrier reeln. 

34. The battery as set forth In any one of clainri* 28 to 33, in which said gae barrier resfn is polyester naphtharate or 
poiyath^ene naphthalate. 

35. The bemery as set forth in any one of cmrm 2B to 34. In whfeh gas barrier mam ammmie potyarnide. 

The n<>n-a<^Mepu&:e{ecrfolyt6b^^^ wJiieh ^atearojfiiia^ 

laining xylene group or )ty^len0 ^r:^ 

37, The battery as set fortii fi^ any one bf,oiaims 21B to 36, in which said aromatic poiyesier resin is poh^aikyiene tenaph- 

^5 thatate. 

3fi, The battery as set forth m any one of claims 26 to 37, further comprising lead fei^h^ifials {20S) havfr^g respective 
inner portions connected to said electrolyte (204) , i^j^ac^ive oyte portions pfojectih^ outside of said pack- 
age and intennediate portions passingi through tr^M:jN^ of i^ack^sp^ with said sealant (203). 
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